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THE  BREEDING  HABITS  of  the  PARADISE  FISH, 

(POLYACANTHDS    OPKRCULARIB,    Linntmu). 

Bv  Edgae  K.  Waite,  F.L.S.,  Zoologirt. 

In  a  former  paper'  I  described  the  nesting  habits  of  the  Fighting 
Fish  {B«Ua  pugneuc.  Cantor)  as  observed  in  my  aquaria.  I  have 
since  had  the  good  fortune  to  secure  a  number  of  living  specimens 
of  the  Paradise  or  Rainbow  Fish,  Polyacanthus  opercularis,  Lin- 
nteus,'  which  name,  according  to  Dr.  Bouknger,'  represents  the 
original  species  whence  the  domestio  Macr<^>odtis  viridiauratws, 
lAC^pMe,'  is  derived. 

This  fish  is  breeding  very  freely  with  me,  but  oa  its  life  history 
is  well  known  I  do  not  propose  to  do  more  than  point  out  in 
what  respects  its  habits  differ  from  those  of  Bella. 

The  male  is  larger  than  the  female,  has  the  fins  more  produced 
and  the  caudal  filamentous.  Ordinarily  the  coloration  of  the 
sexes  is  similar,  but  when  breeding  the  hues  of  the  male  are 
intensified,  while  the  female  becomes  very  pale  and  loses  tha 
beautiful  greenish  blue  bars  on  the  body.  None  of  the  illustra- 
tions I  have  seen  do  justice  to  this  beautiful  fish.  My  specimens 
exhibit  ten  bars  as  described  by  Linnieus ;  published  figures 
show  a  smaller  number.' 

The  nest  of  PotyacaiUhug  is  usually  not  so  extensive  nor  so 
dome^haped  as  that  of  Bella  :  this  may  be  accounted  for  by  the 
former  fish  showing  a  greater  preference  for  nesting  beneath 
some  shelter,  as  the  leaf  of  a  Narjoo  {MarsiUa)  or  the  crossing 
ribbons  of  Valism-ria.  The  first  batch  of  eggs  is  frequently 
produced  when  but  a  few  bubbles  are  formed,  others  being  added 
below  as  oviposition  proceeds.  As  a  consequence  the  eggs  are 
raised  quite  out  of  the  water  and  hatched  in  this  situation. 
The  young  ones  may  be  seen  wriggling  within  the  egg  on  the 
surface  of  the  nest :  this  lends  support  to  the  observation  that 
some  existing  shelter  is  used,  beneath  which  the  bubbles  are 
blown,  otherwise  the  young  would  be  very  conspicuous  to  an 
enemy  above. 

1  Waite— B«c.  AuBC.  Mub.,  *.,  19M,  p.  298,  pi.  zxiviii. 

>  Linn  SUB— 8;at.  Kst.,  ed.  x.  1768.  p.  283. 

■  BonienKer— CambridKe  Nat.  Bist.,  vii.,  19M,  p.  669. 

•  Lac£pid«— Hist.  Nat.  Poisa.,  iii.,  1802,  p.  417. 

°  CoTiflT  et  ValuicieniiM— Hist.  Nat.  Poiia.,  rii.,  1831,  pi.  197 ;  Talen- 

ciMDWi-'&ei;.  Aniro.  III.  PoiM,.  pi.  lxxiv„  flir.  2;    Ponchet— Rot. 

Mait.  Zool.,  xxiii,  1872,  pi.  ixv.  ^    .    ,  . 
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A  marked  difference  b  observable  in  the  relative  specific 
gravity  of  the  e^is  of  Bella  and  Polj/aeanAus..  As  previously 
described  those  of  the  former  are  heavier  than  water,  and  the 
male  collecte  them  as  they  sink  and  places  them  beneath  the 
nest  In  the  latter  the  eggs  are  lighter  than  water,  and  thus 
ascend  to  beneath  the  bubbles  without  the  aid  of  the  male.  At 
the  moment  of  extrusion  the  female  is  quite  inverted,  so  that  the 
eggs,  apart  from  their  relative  lightness,  are  directed  upwards. 
As  ijie  nest  may  be  of  but  little  extent,  say,  at  first,  of  ^e  size 
of  a  shilling,  the  eggs  frequently  rise  to  the  surface  in  the  clear 
water  beyond  its  margin  ;  these  are  collected  by  the  male  and 
placed  beneath  the  bubbles.  This  does  not,  however,  occur  until 
some  little  time  after  the  eggs  are  produced,  for,  unlike  the  con- 
dition in  Betta,  it  is  the  male  who  is  most  exhausted,  the  female 
being  the  first  to  move  away. 

The  female  Paradise  Fish  seems  ia  have  greater  motherly 
instinct  than  the  female  Betta,  ajid  frequently  takes  part  in 
collecting  the  eggs  and  placing  them  in  the  "cradle,"  though  this 
is  quite  subject  to  the  whim  of  the  male,  who  assumes  complete 
control. 

I  now  have  eight  pairs  of  Ptdyaeantitun  breeding,  and  there  is 
much  diiference  in  the  amount  of  toleration  extended  to  the 
Female  by  their  respective  mates.  Though  I  had  three  nestings 
of  Betta  the  progeny  was  the  result  of  but  one  pair,  so  that  my 
generalisations  in  this  respect  may  not  be  quite  fair.  The 
female  Betta  certainly  devoured  all  eggs  and  young  that  came 
within  her  reach.  One  of  the  female  Bolyacanthxu,  on  the  other 
hand,  obtained  three  or  four  eggs  from  the  nest,  evidently  with 
the  view,  like  the  male,  of  rearranging  their  position.  She  was, 
however,  driven  away,  but  at  the  first  opportunity  returned  the 
eggs  to  the  nest,  having  had  them  in  her  mouth  for  more  than  a 
minute. 

As  I  had  so  many  pairs  breeding  I  could  afford  to  sacrifice  one 
family  in  order  to  ascertain,  if  possible,  what  real  object  the  male 
has  in  so  zealously  tending  and  guarding  the  eggs.  To  this  end, 
as  soon  as  a  complement  of  eggs  was  produced  I  removed  them 
en  mtuee,  by  means  of  a  tablespoon,  to  another  vessel.  They 
hatched  in  the  usual  course,  and  the  larvs  developed,  so  that  now, 
at  the  end  of  six  weeks,  they  are  as  large,  active  and  healthy  aa 
those  left  under  the  care  of  the  male. 

With  the  view  of  asceri»ining  the  function  of  the  bubbles,  I 
removed  from  another  nest  some  of  the  newly -deposited  eggs,  and 
carefully  rejected  all  bubbles.  As  before,  these  eggs  developed 
equally  wi^  those  left  under  paternal  care.     It  would    seeBa, 
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therefore,  that  the  purport  of  the  nest  and  care  of  the  parent  is 
simply  protective.  The  mass  of  spume  hides  the  eggs  or  young 
from  aerial  or  terrestrial  enemies,  while  the  attendance  and 
vigilance  of  the  male  secures  them  from  attack  of  aquatic  foes. 

In  Betta,  whose  habits  are,  apparently,  more  highly  specialised, 
the  nest  must  have  a  more  important  function,  seeing  that 
without  it,  and  the  care  of  the  male,  the  eggs  would  naturally 
sink  and  doubtless  perish. 

I  had  not  hitherto  numbered  Utricularia  among  my  aquatic 
plants,  but  having  procured  a  spray,  I  placed  it  in  a  vessel  in  my 
study  at  the  museum  :  this  contained  a  pair  of  Paradise  Fish  and 
f^  a  few  days  old.  Paying  me  a  visit  next  day,  my  colleague, 
Mr.  T.  Whitelqfge,  warned  me  of  the  possible  fate  of  the  young, 
having  in  mind  the  well-known  carnivorous  habit  of  the  Bladder- 

An  inspection  of  the  vessel  showed  that  the  number  of  young 
had  very  seriously  diminished,  and  the  missing  ones  were  foiind 
in  the  bladders  of  the  plant  Some  were  seized  by  the  head,  and 
some  by  the  tail,  as  originally  described  by  Mr.  Simms  in  the 
case  of  roach  fry. 

In  the  hope  of  seeing  a  fish  actually  caught,  my  assistant,  Mr. 
A.  R.  McCulloch,  watched  the  plant,  and  had  scarcely  seated 
himself  at  the  aquarium  before  he  called  me.  I  saw  one  of  the 
fry  caught  by  the  extreme  tip  of  the  tail.  It  had  been  swimming 
close  to  one  of  the  bladders,  and  possibly  touched  the  mouth, 
when  instantly  it  was  trapped.  At  intervals  its  struggles  were 
frantic,  and  the  bladder  was  shaken  by  the  vibrations.  At  the 
end  of  seven  minutes  the  tail  was  entirely  engulfed,  and  con- 
tinued to  wriggle  within  the  bladder,  while  the  head  and  body 
were  shaken  without. 

The  little  fish  lived  for  an  hour  and  a  half,  but  it  was  not 
until  the  following  morning  that  the  whole  was  taken  into  the 
bladder. 

Articles  dealing  with  the  carnivorous  habit  of  Ulricularia  are 
very  numerous.  The  following  refer  especially  to  \t»  piscivorous 
practice : — 

Howlvj  (Sininu)— Nature,  zxx.,  18S1.  p.  81. 

Simmi— £or.  eit.,v.  2&S,  &gt.  1-3. 

Halp^rine— Boll.  U.S.  Fi>b.  Uootn..  *.,  1885,  p.  363,  pli.  i.,  ii. 

The  housing  of  the  fry  has  provided  an  interesting  example  of 
the  principle  detailed  by  Semper"  as  to  the  influence  of  the 
volume  of  water  on  tiie  growth  of  an  individual. 

*  Semper— Aoimal  Lite,  1881,  p.  1GB.  tl  itq. 
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In  order  to  study  the  development  of  the  young,  I  removed 
as  I  thought,  the  whole  of  a  young  family  from  a  large  aquarium, 
where  they  hod  been  bred,  to  a  small  vessel  at  the  Museum. 

I  afterwards  discovered  that  five  young  ones  had  escaped  my 
search  and  remained  in  the  original  aquarium.  Theae  grew  at  a 
rapid  rat«,  whereas  those  placed  in  the  smaller  vessel  showed  no 
increane  at  all.  So  mark»l  was  the  difference  that  I  took  one  of 
the  foimer  from  my  home  and  placed  it  with  its  smaller  brethren. 
It  appeared  as  a  veritable  giant  among  them,  and  had  all  its  fins 
properly  differentiated,  whereas  in  the  others  they  had  not 
developed  beyond  the  larval  stage. 

To  say  that  the  later-introduced  fish  is  twice  the  length  and 
four  or  five  times  the  bulk  of  the  others  may  give  some  idea  of 
its  relative  size,  but  its  greater  development  may  be  better 
appreciated  when  I  mention  that  it  took  to  feeding  on  the 
smaller  fish,  so  that  now,  after  a  partnership  of  about  three 
weeks,  it  is  the  sole  vertebrate  occupant  of  the  vessel. 

As  regards  food,  this  fish  may  be  said  to  have  had  what 
Semper  calls  its  optimum,  and  yet  about  the  time  it  assimilated 
the  last  of  its  companions  it  was  noticeably  inferior  in  size  to  the 
other  four  with  which  it  was  previously  associated,  though  they 
had  not  been  so  la\-islily  supplied  with  food.  They  had,  however, 
abundance  of  water.  The  removal  of  the  fry  placed  the  volume 
of  water  for  the  individual  also  at  its  optimum,  so  that  now  it 
appears  to  have  regained  its  ratio  of  development.  Thus  Semper's 
conclusions  receive  interesting  confirmation. 

I  may  mention  that  we  have  had  a  tadpole  of  one  of  the 
Ilylidm  in  a  small  body  of  water  for  over  a  year ;  it  has  grown  to 
a  large  size,  but  has  never  gut  beyond  the  larval  stage.  Other 
larvie  left  in  the  pond,  whence  this  was  removed,  completed  their 
metamorphoses  months  ago. 
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DESCRIFnON    OF  the    MUTILATED    CRANIUM   of   a 

LARGE  FISH,  from  thb  LOWER  CRETACEOUS  of 

QUEENSLAND. 

Bt   R.  Etbbridoe,  Junr.,  Curator 

(Plates  i.— ii.) 

A  comparatively  recent  visit  to  Queensland  yielded  to  Mr. 
P.  Q.  Black's  researches  in  the  Lower  Cretaceous  beds  at  Mara- 
tiion,  Flinders  River,  the  mutilated  skull  of  a  fish.  A  reproduc- 
tion of  this  fossil  has  been  made  for  the  Museum  collection, 
with  Mr.  Black's  pennission,  the  original  returning  to  his  cabinet 

The  skull  is  crushed  from  above  downward,  and  consequently 
expanded  to  some  extent  laterally,  and  also  pressed  backwards 
Above,  the  bones  are  firmly  encased  in  the  close-grained  argillace- 
ous limestone  forming  the  matrix,  but  below  are  weathered  to  a 
great  extent  fr6e  of  the  latter.  The  displacement  arising  from 
this  downward  and  backward  pressure  renders  the  determination 
of  the  osseous  members  of  the  cranium  difficult  and  uncertain  ; 
but  the  jaws  are  in  a  much  better  state  of  preservation.  A  pre- 
liminary inspection  shows  considerable  portions  of  the  maxillaries, 
and  mandibles  in  gilu,  parts  of  the  opercular  apparatus,  the  hyoid 
bones,  the  pectoral  fins,  some  of  the  anterior  vertebne,  and 
remains  of  some  ribs. 

Photographs  of  this  head  were  forwarded  to  Dr.  A.  Smith 
Woodwtud,  who  has  been  good  enough  to  afford  me  some  valu- 
able suggestions  as  to  its  affinity.  In  correspondence,  I  indicated 
the  genus  Potiheus,  Cope,  a  species  of  whidj  is  believed  to  exist 
in  the  Lower  Cretaceous  of  Queensland,  but  Dr.  Woodward  sug- 
gested ElopopsU,  Heckel,  as  a  more  fitting  resting-place.  As, 
however,  the  teeth  are  implanted  in  sockets,  and  not  merely  at- 
tached to  the  margins  of  the  jaws,'  I  have  rejected  this  reference 
in  favour  of  one  that  appears  to  me  to  suit  the  case  better.  !!■ 
the  Ichthyodectidfe  (Crook),  the  margins  of  the  jaws  bear  a  row 
of  strong,  conical  teeth  implanted  in  sockets,'  and  the  maxilloB 

■At  l«««t,  BO  I  infer  from  Dr.  A.  Smith  TVoodward'a  remarkt  (Brit. 
Mdi.  Cat.  Fot«.  FiahMi,  pt.  4,1001.  p.  S);  te»  alto  J.  J.  Heckol— 
Denks.  K.  K.  Akiul.  Wiu>.  (Hath.  Nat.  Cluse).  li.,  1  Abtb.,  1SQ6, 
p.  851. 

<  Zittei— Text-Boon  Pal.  (Ed.  Esatman),  ii,  100-J,  p.  05. 
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are  long  and  stout.  Within  this  family  we  meet  with  two  genera, 
PortheuK,  Cope,*  and  Ichthyodeetea,  Cope,'  the  latter  of  which 
appears  to  possess  stronger  affinities  with  our  fossil.  In  the  first 
of  these,  the  maxillary  and  dentary  teeth  are  large  but  of  variable 
size,  but  in  the  latter  the  teeth  are  of  uniform  proportion.  Fur- 
thermore, in  our  fossil  the  vertebral  centra  bear  lateral  longitu- 
dinal pits,  and  not  mere  ridges,  as  in  Elopopgig." 

In  its  present  depressed  condition,  the  skull  measures  seven 
and  a.  half  inches,  whilst  the  transverse  width  across  the  combined 
maxillie  and  dentaries  is  three  inches. 

The  maxillffi  (m.)  are  stout  bones  approximately  four  and  a  half 
inches  long,  but  are  not  perfect  anteriorly.  The  premaxilla  ha^ 
disappeared,  leaving  a  large,  open  space  between  the  anterior  ends 
of  the  maxillte.  The  dentaries  (de.),  in  consequence  of  compression, 
are  overlapped  by  the  maxillte,  and  are  stout  and  strong,  approxi- 
mat«ly  five  inches  long,  by  five-eighths  of  an  inch  deep,  with 
deeply  V-shaped  posterior  ends  for  the  insertion  of  the  aiticulars 
(or.) ;  the  latter  are  stout  bones  also,  in  keeping  with  the  den- 
taries, and  are  about  two  and  a  quarter  inches  long.  The  superior 
bones  of  the  skull,  in  common  with  the  orbits,  are  so  crushled 
together  that  an  attempt  to  distinguish  them  can  result  only  in 
provisional  determination,  but  perhaps,  on  the  right  side  parts  of 
the  ethmoid  and  frontal  (elk.  A;f.)  are  represented  by  the  crushed 
mass  of  osseous  matter  seen  above  the  maxilla.  Immediately 
behind  the  gape  is  a  curved  transverse  bone  that  may  be  a  portion 
of  the  hyomandibular  or  preoperculum  (Am.  jn-.),  and  behind  that 
again,  particularly  on  the  right  side,  a  flat  exfoliated  bone,  which 
cannot  be  other  than  the  operculum  (op.).  From  this 
obliquely  inwards  to  the  middle  line  of  the  head,  is  a  thick  pro- 
minent surface  (p.y.),  but  thinly-covered  with  bone  here  and  there, 
and  again  repeated  on  the  left  side.  The  two  halvea  form  be- 
tween them  a  wide  open  V-shaped  figure,  casting  a  deep  shadow 
over  the  depression  in  which  the  vertebrse  lie ;  possibly  this  re- 
presents some  portion  of  the  pectoral  girdle.   * 

Between  the  dentaries  {(fe.)  at  their  post*rior  ends  may  be  seep 
the  diverging  hyoids  (Ay.),  and  a  number  of  the  branchiostegal 
rays  (6r.),  the  anterior  vertebrae  (c),  some  ribs  (n),  and  the  sup- 

•  Cope— Kept.  U.S.  Oeol.  Survey  Territories  (Hoyden's),  ii.,  1875.  p.  190. 
<  Cape— £oc.  cii.,  p.  206.     By  Woodvard  both  these  itenera  nre  placed 

in  the  Chiroceotridw  (Brit  Mub.  Cat  Pobo.  Pmhea,  pt.  4,  1901, 

p.  87),  nnd  by  Dr.  O.  A.  BoulenKerin  theSAurodotitids(CiiDibridtfe 

Nut.  Hist.,  vii.,  FisheB,  1004.  p.  661). 
'Smith   Woodward— Brir.  Mus.  Cat.  Fobs.  FiaheF,  pt,  4.  1901.  pp.  9 

ADd99. 
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posed  pectoral  fins  {/.).  Of  the  branchiostegal  rays  there  are 
portions  of  nine  protruding  through  the  matrix  on  the  right-hand 
side,  and  a  less  number  on  the  left.  There  are  ten  anterior 
vertebrte  partially  weathered  out,  occupying  a  length  of  four  and 
a  half  inches,  but  aa  the  four  posterior  have  slid  slightly  from 
their  normal  position,  the  actual  fore-and-aft  space  occupied  by 
the  series  of  ten  will  be  rather  less.  The  normal  anterior  vertebrae 
are  from  five-sixt«entha  of  an  inch  to  three-eigths  in  length,  and 
all  bear  defined  rima  at  both  ends,  and  pits,  almost  round  on  the 
second  and  third  from  the  front,  but  more  oval  in  a  fore.and-Bft 
direction  on  the  succeeding,  centra.  The  ribs  are  long  and 
moderately  stout,  no  traoe  of  neural  arches  remaining.  At  the 
sides  of  the  vertebne,  but  separated  from  them  by  matrix,  are 
roughened  bony  surfaces  of  some  extent,  which  my  colleague, 
Mr.  E.  R.  Waite,  suggests  may  be  the  larger  basal  joints  of  the 
pectoral  fins  comprEssed  toj,'ethei-  and  transversely  displaced. 
Teeth  are  visible  on  both  maxillte,  but  not  on  the  dentaries  in 
consequence  of  the  overlapping  of  the  former  over  the  latter,  ex* 
cept  at  their  immediate  fractured  anterior  ends ;  at  these  points 
one  tooth  is  visible  on  either  side.  The  t«eth  are  strong,  hollow, 
and  conical,  and  not  compressed  to  a  sharp  edge,  extending  along 
the  whole  length  of  the  maxillce  as  far  aa  these  bones  are  pre- 
served, and  set  in  alveoli.  The  remains  of  about  twenty-four  are 
\-isible  on  the  right  maxilla  and  about  fifteen  on  the  left  The 
single  teeth  preserved  at  the  anterior  fractured  ends  of  the  den- 
taries do  not  appear  to  differ  in  size  or  character  from  those  along 
the  maxillie. 

The  vertebne  closely  reaemblp  those  figured  by  Dr.  A.  Smith 
Woodward  "as  possibly  referable  to  [his]  Cladoct/cliig  »weeti,™  a 
species  dependant  on  certain  detached  scales  from  the  Lower  Cre- 
taceous of  Queensland.  Dr.  Woodward  has  also  figured  the  left 
lateral  view  of  the  anterior  portion  of  a  skull  from  the  same  series 
of  rocks  as  Forl/ifus  auslralit,''  to  which  the  present  fossil  bears  a 
veiy  suspicious  renemblance.  In  the  light  of  Cope's  type  figure 
of  the  cranium  of  Ptntheus,^  and  his  remarks  on  the  teeth — "  Sizes 
irregular ;  the  premaxilla,  median  maxilla,  and  anterior  dentair 
teeth  much  enlarged"*-— there  is  a  possibility  of  Dr.  Woodwards 
fish  lieing  an  IchthyvdKcte»  also.     In  the  figure  of  Portheus  augtraOn 


•  Woodward— Ann.  HaR.  Nat.  HUt.,  (6),  xi*.,  1894,  pi.  i..  f.  7. 

'  Woodward— £oc.  ei(..pl.  i.,  t.  1,  la. 

"  Cope— Keport  U.  S.  Geol.  Surve;  Territories  (Enyden's),  li, 

184,  t.  B,  pla.  xixiK  and  xli  (J*.  molottM). 
'Copo— Beport  U-S.  Geol.  Survej  Territoriw  (Bftjden's),  ii. 

190. 
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there  is  no  greater  degree  of  variation  in  the  size  of  the  teeth 
than  there  is  in  those  of  our  fossil.  The  maxillfe  and  dentaries  in 
both  are  large  bones,  although  larger  in  P.  aiittralu,  whilst  in 
Ichtkyodeclm  manUJtontnisu,  aa  I  purpose  terming  Mr.  Black's 
specimen,  the  space  left  by  the  accidental  removal  of  the  pre- 
maxiila,  would  accommodate  nearly  as  large  a  bone  as  that  repre- 
sented in  the  figure  of  that  of  P.  atutrtdi». 

If  my  selection  of  Ickt/iyodectes  be  correct,  /.  mara(h<men»is 
resembles  I.  ctenodon,  Cope,'°  in  possessing  straiglit  maxillte,  and 
apparently  similar  dentaries  also.  /.  elenodoit,  in  common  with 
/.  anaide«,  Cope,"  is  a  much  lar^^er  fish,  and  the  bones  are  cer- 
tainly more  massive.  Witli  /.  gerridens,  Sm.  Woodw.,"  /.  tenui- 
dens,  8m.  Woodw.,"  /,  mif«M-  (E^rton),  Newton,"  and  /.  elegans, 
Newton,"  hardly  any  comparison  is  necessary.  In  /.  hamatus, 
Cope,"  the  omxills  are  again  much  curved. 


"•  Cope— £o<T.  eit..  dI.  xlii.,  f.  1  and  2. 

"  Cope — Loe,  etl.,  pi.  zl*.,  t,  1. 

n  Smith  Woodward— Brit.  Mob.  Cat.  Fmb.  FiahM,  pt.  4.  1901.  pi.  riii. 

u  Smith  Woodward— £(«■.  ril.,  pi.  ix.,  f.  6. 

"  NewtoD— Qoart.  Journ.  Oeol.  Sac,  zixiii.,  1877,  pi.  xsM..  t.  14. 

HewloTi^Lcc.  nil.,  pi.  zzii.,  f.  IS. 
'"  Cope— Report  U.S.  G«ol.  Snr? ej  T«rrir<iri<a  (Haydan's),  li.,  1S75.  pi. 
xlvi.,  f.  6.  6«. 
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STUDIES  IN  AUSTRALIAN  ARANEID^. 

No.  4. 

By  W.  J,   Rainbow,  F.L.8.,  F.E.S.,  Entomologist 

(Plate  iii.  and  text  Rg.  1). 

FamUy  DICTYNID^. 

fr«niM  Akaurobius,  C.  Koch. 

Ahaurodiub  socialis,'  »p.  nov. 

$  Cepholathorax,  5-5  mm.  long,  3-5  ram.  broad  ;  abdomen,  6-] 
mm.  long,  4'3  mm.  broad. 

Ctphaiolhorax. — Obovate,  dark  brown,  hairy.  Por*  cephalica 
large,  strongly  arched.  Part  tkoraciea  broad,  sloping  posteriorly, 
arched,  median  depression  and  normal  grooves  distinct. 

Eyee. — ^Eight,  disposed  in  two  transverse,  nearly  parallel  rows, 
and  occupying  almost  the  entire  space  in  front ;  front  row  almost 
8tra%ht,  rear  row  gently  recurved.  Of  the  front  row  the  median 
pair  are  very  slightly  the  largest,  and  are  placed  closely  together, 
nearly  touching  one  another ;  each  lateral  eye  is  separated  from 
its  median  neighbour  by  a  apace  equal  to  once  ita  own  diameter ; 
thoae  comprising  the  rear  row  are  slightly  smaller  than  their 
anterior  neighbours ;  the  median  3>air  are  separated  from  each 
other  by  a  space  equal  to  about  twice  their  individual  diameter, 
and  from  their  lateral  neighbours  by  about  two  and  a  half 
diameters. 

Legs. — Robust,  yellow-brown,  clothed  with  long  hairs,  and 
armed  with  strong  spines.     Measurements  (in  millimetres)!— 

'  ijncintiB — Socinl,  (ocisble. 


itizecy  Google 


RECOBDB  or  THE   AUBTBALIAN  HUSEDH. 


htg. 

Con. 

Troehutar 

Patetik 
■od 

Tiblm. 

UMatemu 
ud 
Thiiu. 

r.^ 

1 

M 

4-4 

4-4 

3-8 

13-7 

2 

11 

44 

4-4 

3-8 

13-7 

3 

1-0 

3-6 

3-6 

3-4     , 

11-6 

4 

10 

4-2 

4-3 

3-8 

13-3 

/'o^.— Concolorous,  short,  similar  in  clothing  &nd  annatnra 
tfl  legs.  Heasuremente :  Coxa,  04  mm.;  troclianter  and  femur, 
yS  mm.;  patella  and  tibia,  18  ram.;  tarsun,  1-3  mm.;  total, 
6-3  mn,. 

Falrxa. — Dark  brown,  long,  robust,  aiched,  hairy,  margins  of 
the  furrow  of  each  fabt  armed  with  three  teeth. 

Maaniire. — Longer  than  broad,  robuut,  arched,  inclining  inwards, 
hairy,  the  surface  dark  brown,  apices  and  inner  angles  pale 
yellowish, 

iaiiMm.— ConcolorouB,  longer  than  broad,  hairy,  apex  trun- 
cated. 

Sternum. — Concolorous  also,  shield-shaped,  convex,  hairj-. 
Abdomen.^OyB,t/e,    moderately  overhanging  base  of  cephalo- 
tfaorax,  hairy,  yellow-brown,  with  faintly-viaible  broad  transverse 
bars,   the  first  three  of  which  are  straight,  or 
nearly  so,  whilst  the  lower  pair  are  each  formed 
like  a  short,   broad,  inverted  Y  ;  below  theae, 
again,  there  is  a  large  concolorous  elongate-oval 
patch.     Laterally   and   beneath,  the  surface  is 
hairy,  and  yellow-brown. 
Fig.  I.  Epigyjte.—An  in  figure  (fig.   1). 

Cribe/lum. — Transverse,  nearly  parallel,  and 
divided  into  two  plates. 

Ob». — In  gravid  femaleit,  the  abdomen  appears  much  lighter  in 
colour. 

Hob. — Grand  Arch,  Jenolan  Caves. 

Some  time  ago,  Mr.  J.  C.  Wiburd  presented  to  the  Trustees 
two  large  shawl-like  webs,  taken  from  the  roof  of  the  Grand  Arch, 
Jenolan  Caves.  Each  web  was  closely  and  densely-woven,  and 
bad  been  fabricated  by  a   large   number  of   individuals  living 
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together  aa  a  conuDunity.  No  spiders  were  forwarded  with  the 
first  example,  but  from  its  folda  I  picked  a  quantity  of  emtwe, 
which  convinced  me  that  the  architects  belonged  to  the  genus 
Amaiirobiu»,  C.  Koch.  I  thereupon  wrote  Mr.  Wiburd — ^who 
has  on  different  occasions  presented  the  Trustees  valuable  Arach- 
nological  collections  from  the  Cave  districts — asking  him  to  try 
and  secure  some  of  the  spiders  responsible  for  the  construction. 
This  he  succeeded  in  doing,  so  that  I  am  now  enabled  to  describe 
both  the  spider  and  the  web. 

The  larger  web  presented  by  Mr.  Wiburd  measures  twelve  feet  in 
length,  and  rather  more  than  four  feet  at  its  greatest  width,  and 
when  hanging  in  »ilu  was  festooned  amongst  the  stalactites 
depending  from  the  roof  of  the  cave.  The  webs  are  full  of  holes, 
each  of  which  had  evidently  been  the  entrance  to  a  retreat  tube. 
These  webs  are  closely  and  densely  woven,  and  are  suggestive  of  a 
fabric — such  as  a  shawl.  Scattered  over  the  surface  rf  this  huge 
web  are  a  lai^  number  of  empty  cocoons,  or  ova-sacs.  These  are 
pure  white,  tlat,  more  or  less  discoidal  and  closely  woven.  Each  sac 
consists  of  two  strong,  paper-like  discs — an  upper  and  a  lower — 
between  which  the  eggs  had  been  placed.  None  exhibited  any 
trace  of  loose,  flocculent  silk.  The  discs  do  not  appear  to  vary  in 
size.  A  number  were  measured,  and  from  seven  to  eight  milli- 
metres in  diameter  was  the  result  obtained. 

Family  CECOBIIDjE- 

In  my  last  paper  of  this  series,  I  recorded  for  the  first  time  in 
Australia  the  occurrence  of  the  family  Mimetidir.'  The  present 
paper  records,  also  for  the  first  time  here,  the  family  (Eeobiidie. 
The  family  is  a  very  small  one,  consisting  of  only  one  genus,  and 
fifteen  species.  Tlie  genus  (Ecobius,  Lucas,  is  distributed  over 
"  Regio  mediterranea  ;  ins.  Atlanticte  ;  Arabia  merid.;  Japonia; 
Nova  Caledonia ;  America  septent.  et  merid.;  Antillw,'"  to  which 
I  now  add— Sydney,  N.  8.  Wales. 

The  species  occurring  here  appears  to  be,  unquestionably,  the 
widely  distributed  (E.  jtavug,  Bl.  This  form  has  been  previously 
recorded  from  the  islands  of  the  Atlantic,  Japan,  New  Caledonia, 
Venezuela,  southern  parts  of  the  United  States,  and  the  Antilles. 
This  distribution  Simon  suggests  is,  without  doubt,  due  to  the 
agency  of  commerce. 


<  BHinbow— Bee.  AuEtr.  Mua.,  t.,  1904,  p.  329. 

'  SimoQ— HiBt.  Nat.  dee  Araifcnfei,  2nd  Ed.,  i.,  1S92,  p.  247. 
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The  ape«iea  are  ttll  microscopic.  Their  weba,  whicli  are  also 
small,  are  closely  woven  and  transparent,  and  are  usually  con- 
structed under  stones,  and  in  the  angles  of  walls.  When  at  rest 
in  the  web,  these  spiders  hang  motionless,  but  when  disturbed 
they  are  decidedly  active,  and  in  endeavouring  to  escape  des- 
cribe circles.  Their  cocoons  are  flocculent,  rather  transparent, 
plano-conves,  fixed,  and  contain  each  seven  or  eight  non-agglu- 
tinated eggs. 

There  are  three  specimens  in  the  Australian  Museum  cabinet 
and  they  were  collected  by  myself  in  tlie  Museum  building. 
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Ah  addition  to  thb  LACERTILIAN  FAUNA  of  the 
SOLOMON  ISLANDS. 

Br  Edgar  B.  Waite,  F.L.S.,  Zoologist 

(Fig-  2). 

The  Trustees  have  received  a  fine  female  Gecko  from  Mr. 
Charles  M.  Woodford,  British  Besident,  Solomon  Group.     . 

Mr.  Woodford's  knowledge  of  the  fauna  of  the  group  under 
his  administration  led  him  to  suggest  that  the  Gecko  was  an 
uudescribed  species  ;  though  previous^  known,  it  indeed  proves 
to  be  new  to  the  Solomon  Islands.  'Dus  is  the  more  interesting 
as  the  group  has  been  so  well  worked  by  Messrs.  Ouppy  and 
Woodford.  In  this  connection  Dr.  O.  A.  Boulenger  remarks' : — 
"  The  fact  that,  in  spite  of  the  extent  of  the  collection  (over  300 
specimens)  and  the  special  attention  paid  by  the  collector  [Mr. , 
Woodford]  to  this  group  of  animals,  only  four  species  are  there- 
by added  to  the  herpetological  list  of  the  Solomons,  shows  that 
our  knowledge  of  this  part  of  the  fauna  approaches  completion." 
Id  the  paper  quoted  Boulenger  gives  a  complete  list  (28)  of 
the  reptiles  of  the  Solomon  Group,  to  the  date  of  publication. 
Several  species  have,  however,  been  added  since  that  time,  and  it 
is  now  my  privilege  to  add  another. 

Mr.  Woodford's  Gecko  proves  to  be  ;  — 

Gyhnodactvlus  louisiadenbis,  De  Via. 

Ann.  Rep.  Brit.  New  Guinea,  App,  cc.,  1893,  p.  5,  and  Ann. 
Queensland  Mus.,  ii.,  1892,  p.  11. 

The  ty^  was  obtained  at  Sudest  Is.  (Tagula  Is.)  Louisiade 
Archipelago.  A  species  from  Moroko,  British  New  Guinea,  was 
described  and  figured  by  Boulenger*  under  the  name  G.  lin'iif. 
Dr.  Franz  Wemet'  thoroughly  reviewed  these  two  forms  and 
inclined  to  the  belief  that  they  are  not  specifically  distinct.  For 
present. purposes  I  assume  this  to  be  so.  Mr.  Woodford's  speci- 
men, however,  seems  to  be  a  typical  example,  differing  from  the 
'  type  only  in  respect  to  arrangement  of  the  colour  bands,  in  having 
the  intemasal  plates  broken  up  into  four,  and  the  subdigital 
lamellffi  and  labial  plates  slightly  different  in  number, 

1  Boulnnicer— Proc.  Zool.  Soc..  ISSB,  p.  SS. 

>  Booleniter— Add.  Mim.  Cii.  Sto.  Nat.  aeD0T8,{2),  iviii..  1897  (1898). 

p.  605,  pi.  tL 
s  Wsrner— Verb.  Zool.-bot.  Get.  Wien,  Ii.,  1901,  p.  604. 
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In  1901  Mr.  Samuel  Oannsn'  reported  on  the  reptiles  of  Mr. 
Alexander  Agaasiz's  Expedition  to  the  Barrier  Reef,  and  des- 
cribed a  member  of  the  genus  Gymnodactylua  under  the  name 
O.  olivii.  He  contraete  its  characters  with  those  of  G.  pdagicv« 
and  evidently  did  not  consult  the  descriptions  of  G.  louisiadensu 
or  G.  lorite.  G.  olivii  is  certainly  identical  with  our  specimen, 
agreeing  with  it  in  the  disposition  of  the  colour  bands  which,  as 
above  mentioned,  di^r  somewhat  from  those  of  the  type. 

In  G.  louiaiadetuig  there  are  but  five  body  bands,  the  first  oi 
which,  connecting  the  eyes  across  the  occiput,  is  V-shaped ;  the 
disposition  of  the  other  bands  is  not  mentioned,  but  their 
arrangement  is  probably  similar  to  those  of  G.  lorim.  In  this 
form  there  are  three  pairs  of  markings  between  the  fore  and 
hind  limbs,  and  a  fifth  at  the  base  of  the  tail.  The  markings 
are  not  in  the  form  of  bands,  but  consist  of  pairs  of  oblique 
streaks,  each  pair  forming  a  V-like  figure,  those  only  of  the  nape 
and  the  base  of  the  tail,  however,  produce  a  complete  V. 

In  both  Mr.  Oarman's  and  Mr.  Woodford's  examples  the  bands 
are  sis  in  number ;  the  first  is  U-shaped,  the  second  connects  the 
shoulders,  three  occupy  the  space  between  the  fore  and  hind 
limbs,  and  the  sixth  connecte  the  thighs,  having  a  much  more 
anterior  position  than  the  last  band  in  G.  Uyiiiiiadenaia  or  G.  hri<K. 
These  baiids  are  incomplete  below. 

Of  Dr.  Werner's  adult  examples,  one  resembled  G.  louieiadensia 
the  other  G.  Uiric,  while  a  young  one  exhibited  eight  pairs  of 
spots  or  streaks.  This  author  particularly  refers  to  structural 
details,  tabulated  below,  the  characters  of  ff.  olivii  and  Mr. 
Woodford's  specimens  being  now  included. 
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In  both  examples  which  have  been  figured  (G.  torite  and  G. 
oUoii),  the  tail  haa  been  reproduced,  and  as  usual  in  such  caaes 
the  colour-pattern  and  distinctive  scutation  of  the  original  member 
is  lost.  In  our  example  the  tail  has  not  suffered  mutation  and 
opportunity  is  taken  t4>  illustrate  its  character.  It  is  covered 
with  flat  juxtaposed  scales  which  are  smallest  above,  increasing 
in  size  towards  the  lower  surface;  those  bordering  the  large 
inferior  scutes  are  quite  one-third  the  width  of  the  scutea  The 
tubercles  upon  the  upper  and  lateral  aspects  of  the  proximal 
portion,  as  far  as  the  hinder  edge  of  the  first  candal  colour  band, 
are  similar  to  those  of  the  body ;  thence  the  arrangement  assumes 
a  distinctive  character,  the  tubercles  being  confined  to  the  upper 
surface  and  disposed  in  widely  spaced  transverse  rows.  Of  these 
the  first  three  are  composed  each  of  six 
tubercles,  the  two  in  front  having  a  sup- 
plementary row  of  four  tubercles  an- 
teriorly ;  the  next  five  rows  are  formed 
each  (rf  four  tubercles  and  the  three  fol- 
lowing of  two  each  only,  the  latter  of 
which  is  but  little  difierentiated  from  the 
ordinary  scales.  The  tubercles  occupy 
the  proximal  three-sevenths  of  the  tail 
only. 

As  on  the  body,  the  markings  are  in 
the  form  of  bands  though  of  darker  hue,' 
and  similarly  they  do  not  compass  the 
lower  surface.  ITie  colour  increases  in 
intensity  posteriorly  and  the  distal  two- 
fifths  is  without  markings.  There  are 
five  dark  bands  on  the  tail,  each  twice 
the  width  of  the  interspaces,  and  on  the 
median  line  above  they  are  deeply  in- 
cised before  and  behind.  The  accom- 
panying figure  (fig.  2)  illustrates  the 
features  described. 

The  type  was,  as  before  stated, 
taken  at  Sudest  Is.  in  the  Louisiades, 
and  the  British  Museum  possesses 
examples  from  Fergusson  Is.,  Wood- 
lark  Is.,  and  British  New  Quinea. 
Prom  tbe  latter  locality  the  types 
of  G.  loria  were  obtained,  Dr.  Wer- 
ner had  three  specimens  from  Duteh  New  Guinea,  and  Mr. 
Oarman's  G.  olimi  is  recorded  from  Cooktown.     Mr.  Woodford 


P'K.  2. 
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informs  us  that  his  example  was  taken  in  the  chart  drawer  at 
the  Government  Residence,  and  that  he  has  since  seen  another 
specimen  abont  the  grounds.  Daring  a  subsequent  conversation 
with  Mr,  Woodford,  in  Sydney,  he  told  me  that  when  disturbed 
this  Qecko  walks  very  high  upon  its  legs,  and  curves  its  tail  over 
its  back  in  a  menacing  manner.  The  Queensland  locality  must, 
I  think,  be  accepted  with  some  reservation ;  Cooktown  is 
the  port  of  call  for  vessel.^  trading  to  New  Ouinea,  the 
Louisiades  and  the  Solomon'Group  and  it  seems  highly  probable 
that  the  Lizard  was  obtained  by  some  trader  and  taken  to  Cook- 
town,  whence  it  passed  into  the  hands  of  Mr.  Agassiz's  collectors. 
Further  evidence  will  be  required  of  the  occurrence  of  this  species 
in  Australia  before  it  will  be  safe  to  admit  it  as  an  undoubted 
member  of  our  fauna. 

On  March  19th,  more  than  two  months  after  the  above  was 
penned,  I  received  a  letter  from  Mr.  E.  A,  C.  Olive;  he  writes: — "I 
have  your  letter  of  February  3rd  with  sketch  of  reptile  enclosed. 
I  think  I  must  have  obtained  the  original  from  New  Ouinea,  as 
I  do  not  recognise  it  as  one  of  our  local  lizards,  and  I  remember 
receiving  a  variety  of  specimens  from  that  place," 
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THE  FURTHER  DISCOVERY  of  DUOONG  BONES 
OS  THE  COAST  OP  NEW  SOUTH  WALES. 

By  R.  ETBBBrDaB,  Junr.,  Curator. 

(Plate  iv.) 

For  an  opportunity  of  again  recording  the  occurrence  of  bones 
-of  theDugong  {Nalicore  dugony,  Omelin,  sp.)  on  the  coaat  of 
New  South  Wales,  I  am  indebted  to  Mr.  P.  K  WiUiums,  Ci»np- 
troller  of  the  Qovemment  Savings  Bank,  and  Secretary  to  the 
Sydney  Ethnological  Committee. 

During  the  excavation  of  Shea's  Creek,  Cook  River,  Botany 
Bay,  for  the  canal  bearing  the  same  name,  portions  of  a  Dugong 
skeleton  were  discovered  near  the  top  of  the  estuaiine  clay, 
And  just  above  the  extensive  eatuarine  shell  bed  which  is  ho 
marked  a  stratigraphical  feature  in  the  allu^'ial  section  laid  bare 
by  the  canal  cutting,  "They  were  five  feet  six  inches  to  eight 
feet  six  inches  below  the  present  high-water  level,  and  a  total 
depth  of  four  feet  six  inches  to  seven  feet  six  inches  below  the 
swamp  surface  level,  previous  to  excavation."'  The  bones  re- 
covered were  vertebrte,  ribs,  and  the  nearly  perfect  skull.  It  was 
pointed  out  by  Messrs.  T.  W.  K  David,  J.  W.  Grimshaw,  and  the 
writer,  that  the  preitent  southerly  limit  of  the  Dugong  is  probably 
Wide  Bay,  on  the  Queensland  coast,  although  it  was  formerly  to 
be  caught  In  Moreton   Bay.'    Only  two  rdiable  records  of  the 

■  Eth»ridet>,  Dnviil,  and  Orimahai* — JaDm.  Soy.  Soc.  N.S.  WnlM,  xxx 
1896,  p.  171. 

'  I  hare  lincA  learned  that  the  Da((onf[  ii  itilt  caanht  in  Horeton  finy 
Ur.  C.  Hedley  has  called  my  sttoDtion  to  a  footoote  In  Uritton  and 
Bladon'a"  History  of  NewSootb  WaIm"  (ii.,  1894.  p.  97)  qootlnK 
apacafcraph  f  rum  Coll  in  i,  which  readi  ai  tollowa: — "Abonc  thU 
tims  (March,  1795^  the  spirit  of  ioquity  beinn  on  Foot,  Hr 
CumminKa,  an  offluer  of  the  Corpc,  made  an  ezcnreicn  to  the 
■anthw«rd  of  Botany  Boy,  and  broatibt  back  with  him  aome  of 
the  head  bonec  of  a  marine  animal,  which  on  inipeotion  Cap- 
tain [William]  Fattenon  the  only  nataraliat  in  the  country. 
prononDcad  to  liave  belonfted  to  the  animal  deacribed  by  H.  de 
Ballon,  and  iiamed  by  him  the  Maantee  (Collini — Ace.  Enntiah 
Colony  N.8.W.,  lit  Bd.,  1..  p,  409.)"  Tbe  wordiD^  ia  the  aecond 
•dition  diSen  alinhtly.  If  for  Manatee  "e  road  Dusong  we  bare 
oonfitmatory  oTidenro  of  the  Shea'a  Creek  occurrence,  and  at  a 
aliKhtly  more  aoathern  locality. 
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l>ugoiig'B  pr«flence  on  the  coast  of  New  South  Wales,  i.«.,  fturther 
south  than  either  of  those  mentioned,  are  extaot,  viz.,  at  the 
Tweed  and  Richmond  Rivers',  and  Broken  Bay,  immediately  to 
the  north  of  Port  Jackson.* 

The  chief  point  of  interest  in  connection  with  these  bones 
from  Shea'D  Creek  was  the  presence  of  transverse  and  oblique 
curved  cutt<  and  scani,  particularly  on  the  ribs  at  their  outer 
or  liiHtal  ends,  as  if  produced  by  a  blunt«dged  cutting  or  chop- 
ping instrument.  No  doubt  whatever  was  entertained  by  my 
eo-wiiterK  and  myself  that  such  was  the  origin  of  these  markings. 
The  fact  was  used  as  corroborative  evidence,  pointing  to  the 
<xTUpancv  of  this  part  of  the  coaitt  by  man  at  a  much  earlier 
date  than  previously  supposed.  It  was  felt  at  the  time  that  any 
additional  factH  relating  to  the  Duong's  presence  so  far  below 
its  usual  hauntH  would  be  must  welcome. 

The  fortunate  discovery  of  Dugong  bones  by  Mr.  C.  A.  Rudder 
in  a  large  kitehen-midden  on  "  Arakoon"  at  the  entrance  of  the 
Maclejiy  River,  supplies  the  needed  evidence.  The  midden  in 
question  lay  about  one  and  o-half  miles  from  the  ocean  and  was 
in  course  of  removal  for  the  construction  of  oyster  beds.  It 
consisted  of  shells,  black  sand,  and  stones  with  oysters  attached, 
in  diameter  about  thirty  feet,  and  seven  feet  in  thickness.  The 
bones  found  near  the  bottom  of  the  midden  are  four  rib  pieces, 
portion  of  a  large  worn  molar  tooth,  and  a  rib  of  a  seal.  Three 
rib  piece.s  exhibit  traces  of  hacking.  Like  the  ribs  found  at 
Shea's  Creek,  one  of  the  Arakoon  bones  is  deeply  scarred  and  cut 
by  some  blunt  instrunient,  in  fact  even  more  so  than  either  of 
those  from  the  metropolitan  locality,  and  a  second,  the  most 
perfect  rib  (Plate  iv.,  tig.  3),  less  so.  The  bones  still  retain  the 
solid  homogenous  appearance  and  weight  characteristic  of  those 
of  the  Dugong ;  no  other  objects  of  interest  were  discovered 
duringthe  removal  of  the  midden  material.  One  may  infer  a 
considerable  age  for  the  Arakoon  bones  from  their  appearance,  so 
much  so  that  the  markings  on  the  most  complete  rib  have  nearly 
disappeared,  but  not  so  with  the  two  smaller  portions.  At  the 
thicker  end  of  one  of  the  latter  (PI.  iv.,  fig.  1 )  are  several  deep  sub- 
parallel  cuts  lengthwise,  united  in  places  by  cross-hacking,  and  at 
the  other  end,  one  or  more  pieces  of  bone  have  been  chipped  off 
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the  surface,  but  BtUl  leaving  traces  of  sharper  blows.  On  the 
other  (PI.  iv.,  Gg.  3),  the  Bcar§  are  confined  to  the  centre  of  the 
bone  and  are  transverse  to  its  length. 

The  occurrenoe  of  these  hacked  bones  at  the  Maclcay  River 
adds  corroborative  evidence  of  the  use  of  the  Dugong  as  food  by 
the  old  Aborigines  just  a«  it  is  now  partaken  of  by  their  descend- 
Mite  further  north,  and  adds  another  record  of  the  animalV 
presence  on  a  part  of  the  eastern  coast-line  not  now  frequented 
by^it  This  case  may  be  accepted  as  an  example  of  the  good 
results  likely  to  arise  by  a  systematic  examination  of  our  coast 
middens  before  th^  have  totally  disappeared  through  the  agencj' 
of  modem  man.  The  importance  of  midden  exploration  cannot 
be  too  forcibly  impressed  on  those  who  may  have  facilities  for 
such  work.  It  is  only  through  the  excavation  of  similar  heaps, 
the  examination  of  interments,  the  exploration  of  the  hearth-refuse 
heaps  of  rock -shelters,  and  the  opening  up  of  ossiferous  caves  that 
we  can  now  hope  to  learn  much  about  the  habits  and  manners  of 
the  earlier  inhabitants  of  this  Continent. 
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BREVIROtiTRIS,    Vufora  and  HORsriBi-D. 

By  Alfred  J.  North,  C.M.Z.8.,  C.M.RO.U.,  Ornithoiogiat. 

Mdithreptut  magnitwtrit,  sp,  nov. 

(Plate  v.,  figs.  1-2.) 

Being  at  present  engaged  on  the  Meliphagidte  tov  the  next 
part  of  "  Nesta  and  Eggs  of  Birds  found  breeding  in  AustraJia 
and  l^umania,"'  among  other  species,  Mr,  A.  Zietz,  the  Asaiatant 
Director  of  the  South  AuatraHan  Museum,  Adelaide,  baa  kindly 
drawn  my  attention  to  three  skins  of  which  he  writeH— "  You 
will  notice  three  specimens  of  ifdithreptut  hrwt>v»trig  with 
ramarkably  strong  bills ;  the  birds  were  shot  on  the  Srd  October, 
1901,  by  my  eon  Mr.  F.  R.  Zietz  out  of  a  flock  at  Eastern 
Cove,  Kangaroo  Island.  This  might  be  an  insular  form  of  the 
inunland  species." 

On  the  head  and  nape  these  specimens,  two  adult  males,  and  an 
adult  female,  more  closely  resemble  New  South  Wales  examples 
of  Mdithr^tua  brwiro»tri»,  the  forehead  and  crown  being  of  a 
lighter  brown,  and  the  dull  huffy-white  and  blackish-brown  bands 
on  the  nape  being  but  slightly  indicated  in  comparison  with 
South  Australian  specimens  ;  they  resemble  the  latter  in  having 
a  dull  white  loral  streak  but  which  is  even  more  pronounced ; 
the  cheeks  and  sides  of  the  throat  of  an  adult  male  are  dull 
white,  which  passes  into  a  veiy  faint  creamy  buff  on  the  remainder 
of  the  under  surface,  darker  on  the  centre  of  the  breast  and 
abdomen,  the  centre  of  the  throat  and  the  fore-neck  having 
a  greyish  tinge,  the  flanks  slightly  washed  with  brown.  The  bills 
of  all  three  specimens  are  distinctly  larger  than  in  continental 
tjcamplee.  llie  adult  male  previously  referred  to  uieaaui-eH — 
'lotal  length  5-3  inches,  wing  2"5,  tail  2-4,  tarsus  0-6r>,  exposed 
portion  of  bill  from  base  of  forehead  where  the  feathers  end  to 
tip  0-55,  breadth  of  cutting  edge  at  centre  of  nostril  019,  height 
if  hill  at  centre  of  nostril  019. 

Remarks. — The  out«r  secondaries  of  the  type  are  externally 
^Oged  with  olive,  as  is  also  found  in  some  adult  New  South  Walen 
.ip«cimena     The  white  cheek  stripe  of  the  specimen  labelled  a 

North— 4a«tt  Has.  Spnc  Cat ,  i. 
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female  U  shorter,  the  under  surface  is  more  distinctlv  tinged  with 
brown,  and  the  wing  measurement  is  2-8  inches.  Tnere  is  only  a 
HJight  indication  of  the  white  cheek  stripe  in  the  other  male. 
Wing  measurement,  2'75  inches.  The  bill  of  the  type  is  mea- 
Hure^l  as  are  the  billn  of  all  the  specimens  in  the  already  quoted 
Catalogue  from  the  end  of  the  feathers  at  the  baae  of  the  forehead 
to  the  tip,  with  a  pair  of  finely-pointed  calipers  irrespective  of 
any  curve  of  the  culroen. 

Ttfpen. — i'o  be  placed  in  the  South  Australian  Mueeum,  Ade- 
laide. 

Co-type. — Australian  Museum,  Sydney. 

//oAita/.— Kangaroo  Island,  South  Australia. 

These  birds  with  the  larger  bills  constitute  a  welt-defined  and 
apparently  constant  insular  form,  which  I  propose  in  contradis- 
tinction to  specifically  distinguish  under  the  name  of  MfHlkrepliu 
niaijniroatriii,  the  Large-billed  Honey-eater. 

The  figures  in  the  accompanying  plate  are  of  the  natural  size, 
and  are  reproduced  from  a  photograph  of  two  bird  skins  laid  side 
by  -fide.  One  is  of  an  adult  male  of  Melilhrflut  hrfviroKlrie, 
Yki.  and  Horsf.,  fi-om  the  collection  of  the  South  Australian 
Museum,  Adelaide,  procured  by  Dr.  A.  M.-  Morgan  at  Laura, 
South  Australia ;  the  other  of  the  typ^,  an  adult  male,  of  Mrii- 
ihri-ptiis  mOfgnirmtrin,  obtained  by  Mr.  F.  R.  Zietz  on  Kangaroo 
Island. 
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NOTES  OH  THE  ARCHITECTURE,  NESTING  HABITS,  and 

LIFE  HISTORIES  of  AUSTRALIAN  ARANEID^.  based 

ON  SPECIMENS  IN  THE  AUSTRALIAN  MUSEUM. 

By  W.  J.   Rainbow,  F.L.S.,  F.E.S.,  Entomologist 

(Fig.  3.) 

Part  V.— ENTELEGYN.^  (co^uinu^d). 

Family  PHOLOID.*. 

ThegenuB  Pholcua,  Walck.,  was  erected  byC.  Koch,  in  1850,  to 

family  rank.'     Prior  to  this  date,  it. had  been  included  in  the 

family  Theridiidic.     Simon,  in  his  masterly  work,'  has  defined  its 

position,  and  to  thb  the  student  is  referred. 

The  family  Pholcidte  has  since  been  dtvided'into  two  sub- 
families— the  Pholcinie  and  Ninetidin^  With  the  first  of  these, 
twenty  genera  are  now  associate  of  which  three  occur  in  Aus- 
tralia ;  the  second  embraces  only  one  {A'inftiii,  Sim.),  and  its 
habitat  is  defined  as  "  Arabia  felix."^ 

The  genus  ArUnna,  Walck.,  has  a  wide  range,  its  distribution 
being:  "Africa  tota  ;  Arabia;  Asia  occid.,  centr.  et  merid.; 
Malaisia  at  Polynesia  ;  America  an tillana  et  merid."'  This  beiny 
so,  it  is  quite  possible  that  it  may  hereafter  be  recorded  from  the 
Australian  region. 

The  genus  F/wlcm,  Walck.,  is  exceedingly  ubiquitous,  its  mnge 
being  ;  "  Orbis  utriusque  reg.  calid.  et  temp."*  Only  one  species 
— P.  lit&ralit,  L.  K. — is  known  to  me  as  occurring  in  Australia. 
It  has  been  recorded  from  Rockhampton  and  Brisbane,  and  is 
very  conunon  in  the  neighbourhood  of  Sydney,  where  it  is  known 
popularly  as  "  Daddy  Longlegs." 

The  Pholcidffi  are  of  sedentary  habits,  and  are  most  fi-equently 
met  with  in  buildings,  where  they  construct  their  webs  in  the 
angles  of  walls  and  ceilings.  Their  snares  are  irregularly  con- 
structed, the  lines  comprising  them  being  drawn  in  every  con- 
ceivable direction.  The  Pholcidte  have  been  formed  into  a  group 
under  the  name  of  Fiht^les,  from  their  habit  of  spinning  long  fila- 
ments of  silk  whenever  or  wherever  they  move.     When  an  in.sect 

>  p.  Kooli— Ueb.  Ar.  Sj»t.,  *.,  1B60.  p.  31. 

*  Simon— Hist.  Nat.  d«*  AraigD^w,  2Dd  Ed.,  i.,  1892,  p.  4S6. 

*  Simon — Lee.  «/.,  p.  487. 

*  Simon— Lor.  eit.,  p.  466. 
'  Simon — Loc.  eit.,  p.  471. 


itizecy  Google 


HOTBB  ON   ARCHITBCTDRE   Or  AUSTRALIAN   ABAHIID£ — RAIKBOW.  23 

is  captured  in  the  web  of  one  of  tiiese  spiders,  the  owner  inune- 
diktely  shakeA  the  sn&re  violently  in  order  to  secure  its  prey. 
When  irritated  or  disturbed  they  will  gyrate  round  and  round 
moBt  rapidly,  usually  describins  circles  from  right  to  left     When 
resting  in  the  web,  tney  inTariably  hang  body  downwards,  as  illus- 
trated  in  the  figure  (fig.  3) ; 
occasionally  they  may  be  de- 
tected   resting   in   a    vertical 
position,    in    which    case    the 
usual   posture  is    head  down- 
wards.       The  eggs  are  held 
together  in    an   agglutinated 
spherical     mass ;     sometimes 

tJiey  are  covered  with  silk.  Fin.  a,  PMoleut  Hiaralit,  L.  K. 

The  female  carries  the  mass  of  ova  with  the  falces,  and  always 
approximated  to  her  sternum  ;  nor  will  she  for  one  moment  relin- 
quish her  burden  until  the  spiderlings  have  hatched  out.  The 
eggs  included  in  the  spherical  mass  are  numerous,  and  are  usually 
of  a  whitish -yellow  tint. 

These  spiders  may  sometimes  be  collected  from  under  over- 
hajigtng  rocks,  in  rock-shelters,  and  in  the  hollows  of  trees. 

In  1877,  Mr.  H.  B.  Bradley  erected  the  genus  ifitrmmeri/K^  for 
the  reception  of  a  species  collected  by  the  "  Chevert "  Expedition 
at  Cape  York.  The  genus,  however,  is  widely  distribnted.  Simon 
gives  ite  geographical  area  as  "  Africa  occid. ;  ins.  Madagascar 
hrutdag<uear«nsi»,  E.  Sim.) ;  ins.  Philippine  (vnrmi/c/rinig,  E. 
Sim.);  Nova-Hollandia  septr.  {gracilif,  Bradl.) ;  America  trop.; 
Venezuela  (conioa.,  E.  Sim,,  etc)."* 

Jf.  graeilu,  Bradl.,  is  long  and  cylindrical,  being  about  t*  mm. 
long  and  1  nun.  broad,  with  excessively  long  and  tliin  legs. 

Piiloehorut,  Sim.,  occurs  in  "America  sept,  et  merid.;  India 
orient;  Oceana.'"  In  this  genus  also,  only  one  species  is  known 
to  occur  in  Australia — P.  ^heeroides,  L.  K.  It  was  placed  by  its 
author  in  the  genus  FholctM,  but  Simon  has  removed  it  to  Puilo- 
ehoru».  This  species  occurs  at  Bockhampton.  Nothing  has  been 
recorded  of  ite  life  habits. 

Family  THERIDIID.^. 

This  family  includes  upwards  of  seventy  genera,  and  an 
immense  number  of  speciea  Of  the  genera  recorded  at  least 
a  dozen  are  known  to  occur  in  Australia,  and  one  in  Tasmania. 
These  spiders  are  also  sedentary,  and  form  a  group  by  themselves 

'  Simon — Loe  eil.,  p.  47i. 
'  Simon— Loo.  cit.,  p.  48!. 
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— the  Ketiteles,  spidere  which  form  webs  with  open  menheti  and 
irregular  chambers,  and  which  lurk  in  the  centre  or  at  their 
sides. 

Individually  considei«d,  the  members  of  this  family  are  small, 
the  largest  being  thoae  of  the  genus  Lalrod«etu«,  Walck.^ — spiders 
having  a  somewhat  evil  reputation. 

Many  of  the  species  are  remarkable  for  their  bright  and  strik- 
ing colours,  ait  well  an  inteiesting  and  curious  forms.  All — or 
nearly  all—sedentary  spiders  construct  webs  for  the  capture  of 
prey,  and  these  are  of  two  distinct  types — (1)  the  irregularly- 
formed  snare,  or  retiUlarian  web  ;  and  (2)  the  wheel-like,  or  orbtc- 
ular  web.     The  first  of  these  is  characteristic  of  the  Theridiidie. 

Morphologically,  this  family  b  a  most  interesting  one.  It  has 
been  studied  by  many  authors,  no  two  of  whom  are  wholly  in 
accord  afi  to  itA  classification,  while  some  are  absolutely  at  vari- 
ance. The  reader  who  desires  to  pursue  the  subject  further  should 
carefully  peruse  Simon's  remarks  on  this  family." 

In  owler,  however,  to  satisfactorily  study  tiiis  group,  it  would 
be  necessary  not  only  to  bring  together  an  extensive  collection, 
but  to  devote  possibly  years  to  patient  and  laborious  investigation. 
Simon  found  he  could  not  satiafactorily  divide  this  family  into 
sub-famihes,  but  in  order  to  facilitate  its  study  he  broke  it  up  into 
about  eighteen  groups,  of  which  six  occur  on  the  mainland  of 
Australia  and  one  in  Tasmania. 

Aroyrodes. 

This  group  embraces  three  genera,  each  of  which  is  widely  dis- 
tributed. Tliey  are  Ariamneg,  Thor.,  RhomphtFa,  L.  K.,  and 
Argyrodfj),  Uvea.  The  range  of  the  first  of  these  is  defined  as 
"  Orbis  reg.  tropic,  omn.;"'  and  of  the  second  and  third,  "Orbis 
totius  reg.  trop.  et  sub-trop."'"  Ariamjien  and  Argyrodes  each 
occur  in  Australia. 

AriarmiPK  colithriniut.  Keys.,  was  originally  recorded  from  Peak 
Downs,  but  I  have  had  it  from  various  parts  of  this  State.  Mr. 
A.  M.  Lea  collected  it  in  the  Northern  Rivers  District,  and  I  have 
collected  it  at  Guildford  and  Waterfall.  It  is  a  long,  vermiform 
spider,  and  constructs  a  small  web  amongst  the  branchlets  or 
spurs  of  shrubs  and  coarse  herbage.  When  disturbed  or  alarmed 
it  dii>p><  out  of  its  web  and  hangs  suspended  by  a  thin  silken  Une. 
Owing  to  its  colour,  and  the  manner  in  which  it  folds  its  legs 
when  dangling  in  the  air,  it  has  the  appearance  of  a  piece  of  dead 
stick  hanging  on  a  web. 

■  Siuion— Xor.  cil.,  pp.  48B,  et  teq. 

*  SimoQ— Xiv.  fit.,  p.  602. 

'•  Simon— Lof.  cil..  pp.  602  and  503. 
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The  Bpiders  of  the  genus  Argyrodes  are  Bmall,  and  many  of  them 
exceedingly  brilli&nt,  looking,  when  suspended  in  their  webe,  like 
atoms  of  bumiBhed  silver,  or  dewdrops  gliBtening  in  the  sun.  In 
habibi  they  are  parasitic,  and  usually  construct  their  irreguhir 
webs  among  the  out«r  lines  of  the  snares  of  large  orb-weavera 
such  as  Vrj/tophora,  Sim.,  and  K^phila,  Leach.  Their  food  consists 
of  the  xmoller  insects  that  have  become  entangled  in  the  huge 
orb-webs,  and  which  are  too  minute  to  attract  the  attention  of  the 
legitimate  tenant.  A.  anlipodia-na,  Cambr.,  occurs  both  in  New 
Jfealand  and  Australia.  I  have  collected  specimens  around  Sydney 
in  the  autumn.  A.  »n«Mt/n»w,  Keys.,  has  been  recorded  from 
Bowen  and  Sydney;  and  Mr.  Lea  collected  A.  margaritaHiit, 
mihi,  at  the  Clarence  River,  N.  S.  Wales. 

EPISIN'E. 

Nine  genera  are  included  in  this  group,  two  of  which,  Episinua, 
Latr.,  and  Janulun,  Thor.,  occur  in  Australia.  The  spiders  of  the 
former  f^enus  are.  according  to  Simon,  "  walking  Theridiides,"  and 
are  most  fre<]uently  met  witb  outside  their  webs.  All  these  spiders 
are  of  striking  form.  The  first,  second,  and  fourth  pail's  of  le^ 
aiv  long,  and  the  third  pair  very  short.  The  abdomen  is  usually 
rhomboidal,  wide  and  high  in  front,  and  attenuated  behind.  The 
genus  occurs  in  "  Europa  et  reg.  medit.;  Asia  centr.;  ins.  Tapro- 
bane  ;  Africa  austr.;  N.  Hullandia  {australi»,  Keyserl.)  ;  N.  Zea- 
landia  {aiUipodianus,  Cambr.);  America  sept,  et  merid.;  Vene- 
zuela,  Bi-anlia,  Paraguay.""  Keyserling's  species,  S.  auntralw, 
originally  recorded  from  Peak  Downs,  is  the  only  form  so  far  re- 
corded from  Australia. 

The  genus  Janulut,  Thor.  (of  which  our  Australian  form,  J. 
bitiimig,  Thor.,  is  the  type  species),  is  recorded  from  "  ins.  Tapro- 
bane ;  pen.  Malayana;  N.  Hollandia  sept.;  America  merid,;  An- 
tiU»,  Venezuela,  Brasilia.""  Although  so  widely  distributed, 
only  a  dozen  species  have,  so  far,  been  assigned  to  this  genus. 
./.  biconiin  is  at  present  unknown  to  me  ;  the  type  was  collected 
hy  D'Albertis,  at  Somerset,  Cape  York. 

BURY0PE£. 

There  are  six  genera  in  this  section,  three  of  which  occur  in 
Austraha.  The  firat  of  the  Australian  series,  Euryopis,  Menge, 
is  widely  distributed,  its  range  being:  "Europa  et  reg.  medit.; 
Asia  centr.,  merid.  et  orient;  Nova- Hollandia  et  Polyn. ;  Ameri. 
sept  et  merid."'"     Only  one  species  occurs  in  Australia — E.  nm- 

"  Simon— loe.  eil.,  p.  620. 
"  Simon — Lot.  rit.,  p.  S2I. 
"  SimoD — Loc.cif,,  p.  629. 
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Uiiea$a,  L.  K.  This  spedea  is  witiely  diatributed.  I  have  seen 
■pecimens  from  many  localities.  Koch's  bpye  specimen  came  from 
Fort  Mackay.  The  specieti  is  common  around  Sydney,  and  may 
be  uollectod  all  the  year  round.  It  lurks  under  stones,  or  almost 
any  refuse  lying  upon  the  ground,  under  which  it  may  rest 
in  security.  When  disturbed  it  rushes  off  in  quest  of  shelter  witii 
great  rapidi^.  It  constructs  a  small  web,  consisting  of  a  few 
lines,  but  tlus  Is  useless  for  the  capture  of  prey.  I  have  often 
sought,  and  in  vain,  for  the  ova-sac. 

IHaproeorut,  Sim.,  is  recorded  from  "Ifova-Hollandia  mend."" 
This  contains  only  one  species,  3.  multipunclattu,  Sim.,  from 
"  NovsrHoUsjidia  merid,"  and  it  is  unknown  to  me. 

Phylarehu*,  Sim.,  contains  six  species.  The  range  of  this  genus 
is  "  Asia  centr.;  ins.  Taprobane  ;  ins.  Philippinte  ;  K.-Hollandia  ; 
N. -Caledonia.""  P.  tplendent,  8im.(  ^  Eiayopis  etegaiu,  Keys.), 
occurs  in  Australia  and  New  Caledonia.  Keyserling's  tp3re  came 
from  Pekk  Downs.  This  species  has  the  same  habit  as  E.  Jimbiti- 
enia. 

Thrridibx. 

The  spiders  of  this  group  are  distinctly  sedentary.  They 
are  to  be  found  inside  buildings,  in  caves,  under  rock -shelters,  on 
the  spurs  and  branches  of  shrubs  and  trees,  sjid  sometimes  on  the 
trunks  of  trees.  Their  retitetarian  snares  are  of  indeterminate 
form,  and  are  composed  of  brilliant  threads,  which  cross  each  other 
at  every  conceivable  angle.  The  cocoons  are,  as  a  general  rule, 
globose  in  form,  rarely  elongate.  They  are  composed  of  a  tough, 
silken  tissue,  closely  woven  and  opaque  ;  the  outer  and  inner  walls 
have  a  somewhat  woolly  appearance.  The  colour  varies :  some 
are  white,  some  yellowish,  gome  brown,  and  some  are  of  a  dull 
grevish  tint  With  few  exceptions,  the  cocoons  are  attached  to 
and  suspended  from  the  web.  Thtidum  himacviahim,  Linn., 
and  Thmdula,  spp.,  are  recorded  by  Simon  as  carrying  their  ova- 
sacs  attached  to  their  spinnerets,  in  exactly  the  same  manner  as 
those  of  the  genus  Lycota,  Latr.  Those  species  which  suspend 
their  cocoons  to  the  web,  usually  construct  three  or  four,  or  even 
more,  and  these  are  generally  placed  close  to  each  other ;  but  those 
whicli  carry  their  ovorsacs  make  only  one.  Each  ova-sac  contains 
an  immense  number  of  eggs.  In  addition  to  being  sedentary,  the 
Theridien  are,  as  a  rule,  solitary.  Theridion  rximittm,  Keya,  of 
South  America,  is  a  social  species,  many  individuals  living  to- 
gether, each  unitJMg  ite  web  to  that  of  its  neighbour,  the  whole 
thus  making,  apparently,  one  large,  comprehensive  snare. 
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Ten  genera  have  been  Msigned  by  Simon  to  this  sroup,  and  of 
'  these  one  occurs  in  Australia,  namely,  Theridion,  Walck.  This 
genus  is  widely  distributed,  its  geographical  area  being :  "  Orbii 
totiuB  reg.  cabd.,  temper,  et  frigid,""  Some  of  the  species  aaao- 
ciated  with  it  are  also  ubiquitous,  for  instance,  T.  rufipee,  Lucas, 
and  T.  Upidariomm,  C.  Kocb.  The  latter  is  common  around 
Sydney,  and  sometimes  invades  buildings.  It  occurs  in  Europe, 
Africa,  Asia,  and  America,  The  snare  constructed  is  lai^  and 
usually  dome-shaped,  and  the  lines  of  which  it  in  composed,  al- 
tbougn  exceedingly  fine,  are  nevertheless  strong  enough  to  arrest 
luge  insects.  Some  of  the  victims,  if  there  be  too  many  for  the 
owner's  immediate  needs,  are  carried  to  the  upper  part  of  the  web, 
and  enswathed  with  silk.  The  ova-sacs  are  more  or  less  round, 
and  are  usually  of  a  reddish-brown  tint 

The  genus  Theridion  is  one  of  the  most  numerous  of  tht<  entire 
order.  Koch  has  recorded  ten  species  (rwn  Australia  in  his  stan- 
dard work."  One  of  the  species,  T.  albostriatum,  L.  K.,  is  widely 
distiibuted,  and  occurs  not  only  on  our  Australian  mainland,  but 
also  in  the  South  Pacific  Islands.  Keyserling,  in  the  supplement 
to  Koch's  monograph,'"  records  four  others,  all  of  which  appear  to 
be  peculiar  to  Australia. 

Phoroncidia. 

The  Phoroocidije  includefl  some  very  striking  and  grotesque 
forms.  The  abdomen  is  large,  and  in  some  species,  such  as 
Phoroneidia,  Westw.,  armed  with  long,  strong  spines.  This  genus 
does  not  occur  in  Australia,  so  far  aa  we  know  at  present,  but 
seeing  that  its  geographical  area  is  "India  et  ins.  Taprobane ; 
Malasia  et  Papuasia  ;  ins.  Madagascar  ;  Africa  trop.  occid.,"** 
we  may  certainly  expect  it  to  occur  in  Northern  or  Tropical  Aus- 
tralia. 

Vle*anu,  L.  K.,  is  distributed  over  "  Reg.  medit.  occid.;  Africa 
trop.  orient,  et  Afr.  austr.;  ins.  Taprobane;  ins.  Philippinie;  IS. 
HoUandia,  S.  Zealandia  et  Polynesia ;  Amer.  sept.,  trop.  et 
anstr.""  Six  species  of  this  genus  are  recorded  from  Australia 
and  Polynesia.  U.  ata^uberculata.  Keys.,  occurs  in  Queensland, 
where  it  was  originally  recorded  from  Gayndah  ;  it  is  also  found 
in  the  Richmond  River  District.  These  spiders  are  usually  found 
on  shrubbsor  bushes,  where  theyconstruct  their  retitelarian  snares. 


c.  eit^if,  6S0. 

"  L.  Koeh — Dia  Arachnidan  AuittTBliaD*,  i.,  1871,  p.  266,  tl  tq. 
>*  EsyMTlitiR— Dia  ArschnidaD  Anitnlienfl,  Suppl.,  1890,  pf,iM,tl  tq. 
■'  Simon — Loc,  eit.,  p.  Ml. 
"  Bimtfa—Loe.  cit.,  p.  6flO. 
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Thin  is  a  small  group,  consisting  of  three  genera,  only  one  of 
which  occurs  in  Australia,  namely  Latrodf.etag,  Walck.  The  range 
of  this  genus  is  "  Orbis  totiua  reg.  trop.  et  sub-trop.""  For  this 
genus  lliorell  described  what  he  supposed  to  be  two  distinct  Aus- 
tralian species — L.  kae»eltii  and  L.  gcfliii.^  They  are,  however 
synonymous,  and  hasteltii  must  be  accepted  as  the  specific 
name. 

L.  heugeltii  is  widely  distributed  throughout  India,  Malaysia, 
Papua,  Australia,  New  Zealand,  and  Polynesia.  The  Indian  form 
(L.  haweltii  var.  indieug,  Sim.)  has  been  fecorded  by  Simon  from 
Arabia."  In  Australia  it  is  known  as  the  "  Venomous  Spider," 
and  in  New  Zealand  by  the  Uaori  name  "  Ratipo,  which  is  said 
to  mean  "night-stinger."  In  respect  of  the  bite  and  its  effects, 
the  matter  in  at  present  under  investigation,  and  will  be  dealt 
with  on  a  future  i>ccasion. 

The  webs  of  this  species  are  established  in  all  sorts  of  dark 
comers,  in  old  and  empty  cans,  or  amongst  any  loose  rubbish ;  they 
also  occur  under  stones  and  rock  shelters. 

The  snare  b  of  the  usual  retitelarian  type,  somewhat  dome- 
shaped  ;  the  lines  are  very  strong,  and  are  capable  of  arresting 
large  and  powerful  beetles.  The  cocoons  are  yellow,  closely- 
knitted,  somewhat  woolly  in  appearance,  and  each  encloses  a  large 
number  of  eggs.  The  inner  walls  have  much  the  same  appearance 
as  the  outer.  A  large  number  of  cocoons  are  made,  and  these  are 
always  suspended  together. 

ASACIENK'G. 

This  is  a  group  of  stridulating  Theridiuns.  It  is  remarkable 
that  of  the  ten  genera  refei-red  to  it  by  Simon — some  of  which  are 
most  widely  distributed — none  are  known  to  occur  on  the  main- 
land of  Australia.  There  is  only  one  genus  which  may  be 
considered  as  part  of  our  fauna,  namely,  AncoaeJv*,  Sim.,  of 
IWimania,  and  that  has  only  one  species  —A.  liven«,  Sim.  This 
genus  is  most  nearly  allied  to  the  European  and  American  Steatodn, 
8und.    The  Tasmonian  species  is  unknown  to  me. 

*i  Simon — L«c.  fit.,  p.  G69. 

**Tbor«ll — Arnnea    noiiDulIn      Nota     HollaodU,     io    Otr.     Koaxi- 

Vet.-Akiid.  Forhandl..  1S70, 4,  p.SSBialto  E«cl>— Din  Anuliiiidaa 

Aaitralifiii.  i..  1871.  pp.  U76  xiid  279. 
">  SimoD— Bull.   Mas.   Uist.  NHf..    1897,  3,  p.   OS;    and   1902,  4.   D. 
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NOTES    ON    THB   VARIED    HONEY-EATER 

(PTILOTIS  VERSICOLOR,  GOULD.) 

By  Alfrkd  J.  North,  C.M.Z.8.,  C.M.B.O.U.,  Omitholc^t. 

PtUoti*  vHrneohr,  North,  Viet  Nat.,  xxi.,  1905,  p.  167. 

(PUte  v.,  %  3.) 

The  Varied  Honey-eater  wai  described  bj  Oonld  in  1642  from 
a  riogie  Bpeoimen  contained  in  a  collection  of  bird  Bkins  from, 
Northern  Aiuitralia,  and  was  for  many  years  retarded  as  a  rare 
BpecieH.  It  ie  an  inhabitant  of  the  ooastal  diatricta  and  adjacent 
islands  of  Northern  and  North-eastera  Qneensland  and  Southern 
New  Qninea,  and  is  also  fonnd  on  some  of  the  intermediate 
islands  of  Torres  Strait.  Off  the  coast  of  Nortb-eastem  Qneens- 
tand,  UaoQillivray  obtained  this  species  on  Dank  Island,  and 
Btsey  on  Albany  Island.  Many  specimens  were  procured  by 
the  "Ghevert"  Expedition,  fitted  oat  by  the  late  Sir  William 
Macleay,  since  when  it  hss  been  obtained  by  varions  colleotors 
both  in  New  Qninea  and   Anstralia. 

Among  a  small  collection  of  bird  akina  sent  me  for  examination, 
made  by  Mr.  AlbertF.  Smith,  principally  near  Cairna,  Nortb-eastem 
Qoeeneland,  and  the  neighbourhood,  was  a  specimen  of  PtilotU 
vertieolor,  Gould,  collected  by  him  on  one  of  the  Frankland  Islands 
on  the  16th  October,  1904.  Subsequently  I  received  a  second 
specimen  from  him,  shot  in  company  with  the  other,  also  their 
nest  and  a  set  of  two  eggs  taken  at  the  same  time. 

The  nest  of  Ptilotig  ver^ieolor,  as  will  be  seen  from  the  accom- 
panying plate,  u  an  open  cup-shape,  and  somewhat  scanty  struc- 
ture, daylight  being  visible  through  the  greater  portion  of  the 
sides.  Externally  it  is  formed  of  fibrous  rootlets,  held  together 
with  plant  down  and  spider  webs,  with  which  are  intermingled 
a  few  egg-bags  of  spiders  and  their  green  silky  covering,  the 
inside  being  sparingly  lined  with  fine  pale  brown  rootlets  and 
fibre,  and  at  the  bottom  with  a  small  quantity  of  ailky-white  plant- 
down.  It  is  attached  by  the  rim  on  one  side  to  a  leiofy  horizontal 
branch  from  which  springs  a  thin  twig  at  right  angles,  but  this  is 
concealed  in  the  structure,  two  leaves  being  worked  on  to  the 
side  of  the  neat  Extem&Uy  it  measures  three  inches  and  three- 
quarters  in  diameter  by  two  inches  and  a  quarter  in  depth,  the 
inner  cup  measuring  three  inches  in  diameter  by  one  inch  and  a 
half  in  depth. 
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The  eggs,  which  were  in  an  advanced  state  of  incubation,  are 
two  in  number,  oval  in  form  somewhat  point«d  at  the  anuJler 
end,  the  shell  being  close-grained,  smooth  and  lustrousl  They 
are  of  a  uniform  fleshy-buff  colour,  being  of  a  slightly  richer 
shade  on  the  larger  end,  where  on  one  specimen,  wiUi  the  aid  of 
a  lens,  a  few  very  minute  darker  dots  may  be  seen.  The  eggs  of 
this  species  are  indistinguishable  in  colour  from  a  variety  of  those 
of  its  close  ally  Ftilotw  aonora,  Gould,  also  from  those  of  the 
Pallid  Cuckoo  (CueiUtut  pallidua,  Ijatham). 

Relative  to  taking  the  above  nest  and  set  of  eggs,  Mr.  Smith  has 
kindly  supplied  me  with  the  following  notes; — ""nus  species  is  fairly 
plentiful  on  one  of  the  Franklaud  Islands  off  the  coast  of  north-east- 
em  Queensland.  It  has  a  loud  coll  that  Bttract«d  my  attention 
as  our  boat  drew  near  the  island,  as  something  quite  diflerent  to 
anything  I  had  heard  before,  but  cannot  describe  it  at  all.  There 
is  a  shrub  with  a  number  of  thin  upright  leafy  twigs  which  grows 
over  half  the  island,  and  it  was  in  one  of  these  about  ten  yards 
from  the  beach  the  nest  was  built.  It  was  seven  feet  from  the 
ground,  and  attached  to  thin  upright  twigs  on  one  side,  and  the 
horizontal  branch  on  the  other  side  which  remains  fastened  to 
the  nest.  It  contained  two  eggs  very  much  incubated,  and  while 
I  was  taking  them  the  pair  of  birds  perched  on  a  tree  alongside 
and  uttered  their  loud  cries.  I  brought  both  down  with  one 
shot  without  damaging  either  as  specimens." 
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OPAL  PMEUDOMORPHS  froh  WHITE  CLIFFS, 
NEW  SOUTH  WALES. 

By  C.  Anderson,  M.A.,  B.Sc.,  MiDenilogist  to  the  Australian 
Museum,  and  H.  Staklbv  Jrvons,  M.A.,  B.Sc,,  late 
Lecturer  on  Miiwralogy  and  Petrology,  University  of  Sydney. 

(Plates  vi— vii.,  text  fig.  4). 

Tlie  occuiTence  of  Opal  at  White  Cliib  as  pneudomorphic  crystals, 
called  locally  "fossil  pineapples"  has  been  known  for  aome  time  ; 
they  have  been  described  by  several  observers,  but  no  agreement 
has  yet  been  reached  as  to  the  species  of  the  original  mineral. 
Recently  several  good  apecimens  have  reached  Sydney  and  were 
examined  by  Professor  T.  W.  E.  David  and  tne  authors,  the 
conclusions  arrived  at  being  set  forth  in  the  present  paper. 

Occurr-rnce. — Before  proceeding  to  the  description  of  the  .■speci- 
mens themselves,  their  mode  of  occurrence,  so  far  as  known  tu  us, 
may  be  briefly  alluded  to.  The  White  Cliffs  Opal-field  was  first 
geologically  examined  in  detail  by  Mr.J.B.Jaquct,  and  it  is  chiefly 
to  his  report'  that  we  must  turn  for  our  knowledge.  Tlie  opal 
i-s  found  in  the  Upper  Ci'etaceous  or  "  Desert  Sandstone"  WericM, 
which  at  White  Clifiit  rests  on  Palieozoic  Hlateti  of  piiibably 
Silurian  age.  Overlying  the  Palasjzoic  strata  are  (rf)  ciHiise  gritn 
and  sandstones,  succeeded  by  {c)  a  thickness  of  fine  whit-e,  kaoliii' 
like  material  of  highly  siliceou.s  composition  and  containing  large 
waterworn  boulders  of  quartzite  with  Devonian  foHHils.  Con- 
cretionary nodules,  and  more  rarely  thin  beds  of  gypsum  occur  In 
these  deposits.  Above  this  are  {h)  conglomera^  consisting  of 
small  pebbles  in  a  white  siliceous  matrix  similar  to  c.  It  is  in 
the  beds  6  and  c  that  the  opal  occurs.  It  is  often  found  replacing 
various  organic  remains  as  Sauropterygian  bones,  Crinoid  calices, 
stems,  and  separate  ossicles,  Belemnite  guards  and  bivalve  and 
univalve  shells,  as  well  as  coniferous  wood^ 

■  Jiu)iiet_A.DD.  Kept.    Dapt.   HioM   aad   ARtJe.    N.  S.  Waler,   1892 

(1693),  pp.  140—142. 
'EtheHdtc*— B«e.  Antr.  Hui.,  iii.,  S,  1697,  p.  19 ;  Ham.  Oeol.  Surf. 
If.  a.  WmUi,  Pal.  No.  11,  1902.  p.  10;  Kec.  Auirr.  Hub.,  *.,«.  1»M, 
pp.  248,  261 1  loe.  eit.,  v..  6,  1904,  pp.  300-316. 
PittnuQ— Hiu.  Bei.  N.  S.  WaUn,  1901.  p.  405. 
Tate— Trana.  Hoj.  Snc.  S.  Auatr..  xzii..  1898,  p.  77. 
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The  presence  of  CrinoidB  indicates  an  open  fairly  deep  sea, 
whilst  ute  oonglomeratee,  boulders,  opaliaed  eaurianB  and  wood 
rather  point  to  shallow  water  conditions  with  land  at  do  great 
distance.  In  the  abseuoe  of  exact  knowledge  as  to  the  vertical 
distribution  of  these  fossilB,  it  is  idle  to  speculate  on  the  geo- 
graphical conditions  obtaining  at  the  time  when  the  beds  con- 
taining these  enigmatical  specimens  were  laid  down.  Thepresence 
uf  gypsum  is  not.  conclusive,  for  gypsum  may  originate 
either  as  a  chemical  deposit  in  an  inland  sea,  or  salt 
lake,  or,  on  the  other  hand,  may  be  formed  subsequently 
to  the  deposition  of  the  beds  in  which  it  occurs,  for 
example  by  the  action  of  decomposing  pyrites  on  calcai-eoua 
matter.  According  to  Prof.  J.  D.  Dana'  where  gypsum  occurs 
not  as  continuous  layers  but  in  embedded,  nodular  masses,  it  was 
formed  after  the  beds  were  deposit«d.  This  criterion  does  not 
help  us  te  a  conclusion,  for  Mr.  Jaquet  says*  that  the  gypsum 
occura  both  as  isolated  masses  and  ae  thin  beds.  In  the  recent 
surface  deposite  of  the  western  distri(^  of  New  South  Wales 
gypsum  is  commonly  met  with  as  ciystajline  masses,  where  it  is 
undoubtedly  of  secondary  origin  and  due  to  chemical  interaction 
between  the  constituents  of  the  soil,  and  it  is  possible  that  a  similar 
origin  is  to  be  assigned  to  the  gypsum  found  in  the  opal-bearing 
beds.  Against  the  likelihood  of  the  gypsum  being  the  result  of 
evaporation  in  a  land-locked  sea  is  the  comparative  abundance  of 
organic  remains,  for,  when  the  water  of  an  enclosed  basin  has 
reached  a  degree  of  concentration  that  permito  of  the  deposition 
of  gypsum  from  solution,  animal  life  is  usually  absent.  But  it  is 
conceivable  that  a  temporary  lake  may  have  been  formed  as  a 
remnant  of  a  retreating  ocean,  and  then  subsequently  re-united  to 
the  waters  of  the  Cretaceous  sea.  Any  solution  of  the  problem 
presented  by  the  pseudomorphs  must  be  compatible  with  the  pre- 
sence of  gypsum  in  the  same  beds. 

Both  gypsum  and  the  mineral  now  known  to  us  only  as  opaline 
casts  have  been  converted  into  opal,  the  former  partially,  the 
latter  entirely,  by  the  action  of  highly  silicated  springs  to  which 
the  general  opalisation  of  the  Desert  Sandstone  is  usually 
attributed. 

Prfvimis  ObsDrvurg. — The  pseudomorphs  were  apparently  first 
observed  by  Jaquet,'  by  whom  tliey  were  referral  probably  to 


•  Dkna— Mitnunl  of  Qaolosr,  4th  »d.,  1896,  p.  SSi. 
'  Jiquet— Xoc.  eit.,  p.  141. 
'  Jaquet — Loe  eit„  f.  141. 
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;iypsuin.  Later  Weisbtwh'  measured  tho  angles  and  came  to'  the 
conclusion  that  the  original  mineral  was  orthorhombic  in  nyRt^m  ; 
lie  suggested  Hulphur.  He  wati  followed  hy  Pelikan*,  wlm 
compared  them  to  aggi'egateH  of  gypsum  crystals.  Giirich'  gi\'os  a 
more  detailed  atx.'uuiit  and  concludes  that  the  oi'iginal  mineral 
was  monoclinic  and  pnilmbly  identical  witli  tlie  original  of  the 
well-known  "  barley -com"  pseudumorphs  from  Sangerhausen,  and 
similar  pseudomorphs  from  elsewhere.  But  even  if  this  conclu- 
sion be  justified  it  does  not  settle  the  question,  for  at  least  fivr 
minerals  have  been  suggested  ae  the  original  of  the  Sangerhausen 
and  similar  specimens,  celestit«,  perhaps,  being  regarded  an  the 
most  likely,' 

DeKcription  of  Spticxmtn«. — The  material  for  this  paper  was 
fumialied  by  two  specimens  in  the  collection  of  the  Geological 
Department,  Sydney  University,  and  five  from  the  Australian 
Museum  collection.  That  represented  in  PI.  vi.,  fig.  1,  is  the 
largest  and  best  developed,  hence  it  has  supplied  the  bulk  of  the 
angular  measurements  by  the  contact  goniometer.  Unfortunately 
it  is  found  that  the  angles  var)-  somewhat,  thus  giving  an  element 
of  uncertainty  to  the  conclusions  drawn  therefrom ;  yet,  by 
making  a  large  number  of  measurements  and  taking  means,  it  is 
hoped  that  a  fair  approximation  has  been  made  to  the  true 
angles. 

The  seven  specimens  *ary  in  their  greatest  diameter  from  1 1 
cm.  to  7'.5  cm.  approximately.  They  present  a  fairly  uniform 
appearance,  which  is  that  of  an  irregular,  radial  aggregate  of 
acute,  tapering,  four-sided  pyramids.  Owing  to  the  curvature  of 
the  faces  it  is  scarcely  possible  to  secure  exact  measurements  of 
the  angles,  though  an  attempt  was  made  to  counteract  this  source 
of  error  by  making  the  goniometer  arms  tangent  U>  tlie  part  of  the 
faces  close  to  the  edges.  An  important  feature  in  moHt  of  the 
pseudomorpMc  crystals  is  the  well-marked  cleavage  (PI.  vi.,  fig.  2)- 
(t  generally  crosses  one  only  of  the  four  terminal  edges,  but 
sometimes  passes  over  the  apex  and  appears,  though  less  strongly 


'Wniobrwh— NeDMJahTb.,ii.,1898,p.  160. 

'  r«likaii— Trahemiak'i  Min.  p«tr.  Mitth.,xix.,  1900. p.  336. 

-  QUrich— N«UM  Jkhrb..  Bail.  Bd.,  xit.,  1901,  pp.  4TR-483,  fli;. 

'  D)in»— Bull.  U.8.  Qeol.  3nr*..  12,  18S4,  pp.  26  28   ;    SjBt.    Miner 

eth  Ed.,  1892,  pp.  271,907. 
MiOT*— Min,  Maff..  xl,  I8»T,  p.  204, 
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inarkwl,  on  the  oppostb'  edge.  In  dii-ection  it  is  njipiiixiniHtclv 
mrallel  to  the  plane  of  twu  oppasib-  (^ge%  namelv  the  lAnw 
liisccting  the  fttigleB  bq  and  pd  (fig.  4).  Thore  is  no  sign  of  h  Nti-ond 
cleavage  pei'pendicuiar  to  this  plane  Thi'ee  systems  of  stiiutiiins 
are  present,  but  they  will  be  more  fully  descnocd  below. 

As  r^ards  their  composition,  the  pseuduuiorphs  consist  of 
pi-ivious  opal  of  inferior  quality  and  prevailing  green  or  hluiHh 
tint'),  in  other  casea  of  common  milky  opal,  oi*  of  cl«^ar  Kl'>-><sy 
hyalite,  with  patches  of  the  rarer  black  opal. 

Measurements  were  made  as  a  rule  by  each  of  us  independently, 
hut  the  agreement  being  dose,  only  the  mean  values  are  given  in 
the  subjoined  table.  Provisional  letters  are  assigned  to  the  four 
pyraniidal  faces,  the  crystal 
being  oriented  by  means  of  the 
edge  on  which  the  cleavage 
appears  (fig.  4).  The  mean 
normal  angles  obtained  plainly 
indicate  thatwearedealingwitli 
a  monoclinic  mineral  having  a 
plane  of  symmetry  bisecting  the 
angles  bd  and  pq. 


Scliematic  projectidD  «n  »  p1kn«at 
liitbt  Kngle*  Co  tb«  aiia  af  alongk- 
tion,  with  cteaiafre  t^rKceg  OD  edge  h. 


ConchinuniH. — Tlie  problem 
now  is  to  find  a  mineral,  mono- 
clinic  in  symmetry,  having  a 
prominent  cleavage  perpendicular  to  the  plane  of  symmetry, 
with  angles  approaching  the  values  found,  and  the  mode  of 
occurrence  of  which  is  compatible  with  the  geological  conditions 
of  the  Whito  Cliffs  Upper  Cretaceous  beds.  Obviously  tiie  facts 
of  form  already  brought  out  dispose  of  tlu'  claims  of  gypnum, 
anhydrite,  celestitc  and  sulphur,  while  the  angles  do  not  even 
approximate  to  those  of  gay-lussite.  After  passing  in  review 
all  the  likely  minerals  that  suggest  themselvej^  we  have  come  to 
the  conclusion  that  the  speoieH  most  nearly  fulfilling  the  require^l 
conditions  is  glauberite,  sulphate  of  soda  and  lime,  which  is  mono- 
clinic  in  crystallisation,  and  has  a  perfect  basal  cleavage.  In 
accordance  with  this  theory,  we  have  incorporated  in  the  table 
the  theoretical  angles  of  glauberite,  which  we  regard  as  cor- 
responding to  the  measured  angles  of  the  pneudomorphs. 
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If  we  aj-v  correct  iu  regaitliug  these  apecimens  hs  pHeudoniorplu 
after  glauberitv,  the  original  crystalu  muat  have  been  acute  pyra- 
midal in  habit,  with  elongation  in  the  direction  of  the  dino-axifi 
{PI.  vii,  figB.  7,  9). 

As  the  amount  of  error  in  measuremeats  does  not  exceed  2", 
the  disagreement  between  the  valuer  obtained  for  the  Name  angle 
on  different  cryBtals  must  be  due  to  the  varying  amount  of  curva- 
ture and  imperfection  of  form. 

We  next  proceeded  to  confirm  our  results,  and  tu  explain,  if 
possible,  the  divergence  of  the  measured  angles  from  the  true 
values  by  determining  the  terminal  angles  between  the  edges  A 
and  B,  and  C  and  C'"  (fig.  4),  and  the  terminal  pyramidal  angles 
an"  and  »'n"'  (using  the  lettering  of  glauberite  for  correHpondiug 
faces  of  the  pseudomorphs).     The  reMult«  are  tabulated  below  ;■ — 


14«IM. 

HwDred. 

lIo.alllgt«. 

luhutioni. 

OloBkMd. 

^. 

CaC 
AaB 

68i 
64 

50J 

10 

4 
12 

78  42 

79  13" 

61     35" 

10 
15 

11 

The  difference  between  the  measured  and  the  true  angles  is 
cuusiderable,  and  some  explanation  must  be  forthcoming  if  our 
conclusions  are  correct  Now,  on  several  specimens  it  is  apparent 
that  the  cleavage  is  not  exactly  parallel  to  the  plane  of  the  two 
opposite  edges  C  and  C.  (fig.  1).  This  would  be  explained 
(assuming  the  original  mineral  to  have  Ix-en  glauberite  in  which 
the  cleavage  is  parallel  to  tluK  plane)  by  a  curving  downward  of 
those  edges  towards  the  cleavage.  This  downward  curving  could 
l>e  accounted  for  by  oscillatory  combination  of  the  «  faces  with  a 
form  AAA  (A>A).  No  such  forni  is  recorded  in  Dana,  but 
obsei'vation  reveals  the  presence  of  a  set  of  striations  on  the  faces 
B  and  #'  running  parallel  to  the  edge  A.  Tliese  striations  would 
be  a  natural  result  of  such  an  oscillatory  combination,   which 


"  A  ii  the  «dice  belweon  *  nnd  ■'; 

and  C  the  ed^e*  betweea  >  aod  ■   ana  j'  ai 

"  'I'lkknn  Irnin  Ktarai>i[rHiii  by  PunUeldV  piuti 


tiM  ailtc»  bstnee 
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would  have  the  effect  of  diiiplacmg  the  edges  C  and  C '  towards 
the  cleavage  liaea  crossing  the  edge  B  (PI.  vii.,  tigs.  H,  9), 
and  also  of  rendering  the  angle  CC'  measured  over  the 
apex  more  acute  (PI.  viL,  figs.  2,  3).  Another  series  of 
atriations  observed  on  the  v  faces  of  other  crystals,  and 
having  a  direction  nearly  parallel  to  the  edges  C  and  C '  may  be 
due  to  the  coming  in  of  the  in  (110)  fooe.  Tlie  n  faces  arc 
strongly  striated,  and  in  some  cases  distinctly  stepped,  the  direc- 
tion of  the  stris  and  steps  being  parallel  to  the  cleavage.  These 
must  be  due  to  oscillatory  combination  of  k  with  C  (001),  or  ti 
with  u  (112)  or  V  (113),  any  of  which  would  make  the  angle  be- 
tween the  edgea  A  B  more  acute  than  it  would  be  in  a  perfect 
crystal  (PI.  vii.,  figs.  H,  9). 

We  may  now  enquire  what  fffect  the  imcillatioits  described 
would  have  on  the  normal  angles.  It  is  i-eadily  seen  that  by  theii" 
moans  the  normal  angle  w'  would  beenlargeil,  and  thi-iuiglf  i("it''' 
diminished,  while  the  angles  mi  would  W  eithiT  diminished  or 
enlarged  according  as  the  effect*  of  tlie  oscillation  of  (kih)  on^or 
of  (001)  on  n  predominate.  Now,  from  the  mean  values  obtained 
by  measurement^  it  will  be  obsei'ved  that  the  departure  from 
theory  of  the  angles  wt'  and  n"n"'  is  in  the  direction  we  should 
have  expected.  Tlie  mean  value  for  the  angle  mi  was  found  to 
be  greater  than  the  theoretical,  which  accoidH  with  our  ohsei'vation 
that  the  oscillation  on  the  n  faces  in  frequently  nmcli  more  pro- 
nounced than  that  on  the  »  faces. 

Glauberite  is  commonly  found  in  a.ssociatiiin  with  1*0011  salt, 
tlienardite,  mirahilite,  aiKi  other  sulphates,  carbonates,  &c.,  char- 
acteristic of  salt  lake  deposits.  It  is  soluble  in  water,  and  can, 
therefore,  occur  only  in  protecte^l  places  oi'  in  arid  regions.  Most 
likely  at  White  Clitfs  it  was  formed  in  deposits  of  mud  or  ooze 
and  not  directly  from  solution.  The  consequent  intej-ference  with 
the  regular  growth  of  t)ie  crystals  may  possibly  account  for  the 
curvature  of  the  faces  through  oscillatory  combination.  It  is 
noteworthy  that  with  the  single  exception  of  the  thinolite  of 
Lake  Lahontan  all  the  pseudomoi-phs  resembling  the  Sangerliausen 
mineral,  as  also  the  pyramidal  crystals  of  celestite  from  Vir^nia 
described  by  0.  U.  Williams,"  which  furnish  the  chief  argument 
for  the  celestite  origin,  have  been  found  emliedded  in  clay,  mud 
or  marL  Thus  it  may  lie  that  the  resemblance  between 
specimens  from  different  localities,  which  after  all  consists  mainly 
■  in  the  cuiied  and  tapering  foi-m,  is  to  be  ivt'oi-ml  rather  to  the 
similar  conditions  of  giwwth  than  to  identity  of  sjH'cii's. 


11  William* — Amir.  Journ.  Sci.,  z 
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I.— CLIMBING  HABrrS  of  an  AU8TKALIAN  SNAKE. 

Mr.  Percy  G.  Peard,  of  the  Public  School,  Dalwood,  New  Soutli 
Wales,  recently  forwarded  some  Hnakes  for  identification  from  the 
vicinity  of  Lismorc,  Richmond  Kiver. 

Respecting  Hoplncephaiti*  stf.pkeHHii,  Kreift,  Mi-.  Peard  writes : — 
"  I  neglected  to  mention,  in  desciibitig  the  '  Banded  specimen,' 
that  it  was  caught  climbing  an  ironbark  tree. " 

This  is  an  extremely  interesting  observation,  and  confirms  anv 
Huspicion  one  may  have  had  as  to  the  use  of  the  notclied  keels  of 
the  ventral  plates. 

When  describing  the  species,  Kreffl  drew  attention  to  the 
similarity  in  structure  to  members  of  the  genua  Dendropkis.  Mr. 
Peard's  happy  remark  sliows  that  the  structural  peculiarity  lias 
been  independently  developed  for  tree-climbing  purposes  in  two 
widely  different  genera  of  reptiles. 

In  future,  therefore,  Hoplocepkaltu  atepheiieii,  II,  bUorquattut, 
and,  perhaps  in  a  lesser  degree,  //.  bmujaroide*,  should  be  regaixled 
as  partially  arboreal  in  habit. 

Eekiar  R.  Waits. 


PSEUDAPHRITI.'i    URVILUI,    Cuvibh    .t    Valen- 
Fish  nbw  to  Wbstbkn  New  tjouTii  Wales. 


Dr.  C.  C.  Cocks,  of  Wentworth,  Darling  River,  Itfla  forwarded  ' 
a  specimen  to  the  Trustees  for  identification,  I'eraaiking  that  it 
was  caught  by  one  of  the  oldest  fishermen  of  the  district,  who  had 
never  seen  its  like  Ix-foi-e.      To  T>r.  C'H;ks,  hiniHplf  an  aiiglef  of 
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the  locality  for  thii-ty  years,  the  fish  was  a  novelty.  It  whs  taken 
in  the  Murray  Hiver,  about  o  quarter  of  a  mile  below  itK  junction 
witb  the  Darling  Ki\er,  and  is  a  new  recoi-iJ  for  oui-  western  fauna. 

Originally  described  fi'om  Tasmania,  the  species  is  also  known 
from  South  Australia,  Victoria,  and  the  southeni  nven  of  New 
South  Wales. 

Ogilby'  suggests  that  J'seadaphritin  urvi/lU  is  i<tentical  with 
Steginus  buninus,  Cuviev  and  ValencienneN,  said  to  have  hi^n 
taken  in  Port  Jackson,  in  which  case  the  nainc  would  bi"  I'sfu'lii- 
phritis  biirginus. 

KixiAR  U.  VVaite. 

1  Oiiilb;— Proc.  Lian.  Stu:.  N.  S.WkIm,  xxii.,  imn.  p.  660. 
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EXPLANATION  OF  PLATE   I. 

ICHTHTnnBTTIB   KlKATHONBNBtB,  Elk.  fit. 

Sknll  BMii  Blightly  obliquely  (ram  b«low. 
m.    Bigbt  maxilla. 
de.        „      uid  left  dentanee. 
ar.  „  „  artionlSTB. 

fth.  iff.  r     Etlimsid  er  frontal  (P) 

—  HjomiindibnlM  or  preopercnlai 

pi: 

hv-  Hjoid  bones. 

op.  Opercal>l<n- 

r.  Eibfl. 

B.  Vertebrre. 

f.  Diiplued  ftn  mjB. 


I 


mzecDy  Google 


DyGoojB 


,1,1.0,  Google 


...cGcijgle 


,1,1.0,  Google 


F,  B.  LEGG4TT.  del. 
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EXPLANATION  OP  PLATE  II. 

ICHTHTODaCTM    IIIBATHVHBHUS,    EU.  fii. 

Sknll  Hen  from  belsw. 

[F»T  letterinK  MB  Explanatioii  of  Pbte  i.] 
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EXPLANATION  OP  PLATE  III. 
PortioD  of  web  of  J.iiuiiirobiiu  torialit,  Rainb, 
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EXPLANATION  OF  PLATE  IV. 

UlLlCOBE   DDOOHS,    Otoelia,    ap. 

Portion  of  a  rib  ahowiii (•  cuts  and  cMj^ng  of  the  surface. 
Lartfaat  rib-portien   with  traces  of  numerena   cuta  centiffnoua 

to  the  concave  edge; 
Third  rib-portion  Bimilar  to  fig.  1. 

(The  fignrea  are  Beven-t«ntha  the  natural  aize). 
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H.  BARNES.  Junr 
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EXPLANATION  OF  PLATE  V. 

Wig.  1.     Portion  afaskin  of  ire(t(Ar<7<wirvniroifri*,T'i|;«nt  and  llanfield. 
Skort-billed  Honej-enter. 
„    2.     Portion  of  a  skin  of  Melitkreplitt  maiairoilnt,  Nertli. 

Lnrjte- billed  Uoney-Mter. 
„    3.     Neat  and  «gg»  of  PtilotU  reriieelor,  Osnld. 
Varied  Honej-eater. 
(Figa.  1  and  i.     Natural  aiie.       Pl^.  3.     Aboat  tws-tbirda  nataral  aiie). 
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EXPLANATION  OF  PLATE  VI. 


Op&i.  PaiDDOMORPita,  Whiti  Ci.irp«,  S,  3.  Walib. 
Tig.  1,    Ta  th«  l«ft  ttf  the  Mntnl  deprenisa  a  orysuO  ttam  dlitinet 


cleftTAgs  tnwM  on  th«  rdn*. 
Several  orjiUU  ihow  ptonounoed  clskTage  ti 
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BSPLANATION  OF  PLATE  Vll. 


¥orat»:—e  (001).  »  (111).  ■  fill). 
Fit;.  1-    ProjMtion  on  (001)  of  »  glanberite  erystatl  Bbowinfc  the  formi  i 
(Ul)Mdi>(lll). 
,.    2.    Tho  ume,  with  owillktion  of  (131)  on  *  and  of  e  on  n. 
,.    <t.     Freehand  drawintl  of  a  pHendomorphic  opal  oiyttal  in  itmilar 
poaition  and  ahowiiiK  the  traoe  of  the  bMBi  claaTMge  on  ■ 
and  (triatione  mpposed  to  be  dne  to  oacilUtorj  combination 
of  «  with  (131). 
4.     PrBJeotion  et  a  Klaaberito  oiyetal  on  a  plane  peTpendionlai  to 
the  zone  axis  >i'. 
„    6.    Thesame  with  traoesof  haeal  cleaTaKoand  (131)  ascillatinK  with  t, 

„    G.     Freehand  drawint;  of  pgendomorphio  opal  crjatal  in  rimilar  poei- 

tien  showing  cleava^  tnuses, 
„    7.     Projection  of  iilaiiberite  oryital  on  (010). 
„    8.    Tbe  same  with  oscillation  of  (131)  on  i  and  of  e  on  n. 
„    9.     Freehand  drawing  of  psendomerphic   opal  cryttal  in   Bimilar- 
poaitien  Bhowing  Btriations  on  *  and  oleaTag«  traces  on  n. 
Note. — h'  in  the  right  hand  half  af  fig.  4  ahonld  read  ■"',  and  in  the  left 
hand  half  n'. 
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MOIiUSCA    FHOM    ONE    HUNDRED     AND     ELEVEN 

FATHOMS,  EAST  of  CAPE  BYRON,  NEW  SOUTH 

WALES. 

By  Charles  Hkdlby,  Conchologist. 

(Figs.  5-22). 

Incidental  to  hia  official  duties  on  the  Coast  Survey,  Mr.  G.  H. 
Holligao,  L.S.,  Oovenunent  Hydrographer,  took,  on  the  10th 
of  November,  1902,  a  haul  of  the  dredge  in  111  fathoms,  at 
twelve  and  a  half  miles  due  east  of  Cape  Byron,  itself  the 
easternmost  point  of  Australia. 

The  product  woa  at  once  sent  to  the  Australian  Museum  for 
examination,  but  constant  pressure  of  work  has  delayed  an  earlier 
report. 

The  contentA  of  the  dredge  were  mostly  shells  and  foraminiferal 
sand.  Accompanying  these  was  an  iotereeting  Hydro-coralline, 
identified  by  Mr.  T.  Whitelegge  as  Conopora  tenuis,  Moseley,' 
hitherto  known  only  from  the  Kermadec  Archipelago. 

Mr.  H.  J.  Jensen  has  given  an  account  of  the  Fonunimfera 
obtained.' 

A  number  of  the  shells  discovered  by  the  "  Thetis"  Expedition 
recur  here,  thereby  extending  their  range  northwards. 

Omitting  the  pelagic  shells  dropped  from  the  surface  the  known 
Mollusca  ^en  at  this  station  are  an  follows  : — 

Area  reticulata,  Gmelin. 
Amvjtium  thetidia,  Hedl^. 
Bathyarea  perver»idens,  Hedley. 
Calyptrofa  ctdyptriffonnis,  Lamk. 
Cardita  cavatica,  Hedley. 

„         diUcta,  Smith. 
VapidiiH  dfriaiit,  Hedley. 
Chione  detpecUt,  Hedley. 
CinoneUa  wddii.  Ten.  Woods. 

1  MoMle7-PhU.  't-nm.  Boy.  Soc..  169,  2.  1876,  y.  603 ;   ChalL  Brpt., 

ZmI.,  il.,  1881.  p.  SZ.  pi.  xU^f.  6  a,  b,  6. 
■'  3ea»M—Ptoa.  Linn.SM.  Nj3.  Walw,  ziis.,  1W6,  pp.  817-822. 
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i.'raKMteUiU»  ueuriformt,  Hedley, 
Ciituea  earinata,  Hedley. 
i'.una  partietUa,  Hedley. 

„     coneentrica,  Hedley. 
'  'yrlo^rfuM  micron,  Ten.  Woods. 

„  intcriptum,  Tate. 

Cyliehtia  jjrotumida,  Hedley. 
Dentalium  ereetum,  Sowerby, 
Dimya  corrtuiata,  Hedley. 
IWllia  dilteia,  Hedley. 
„      li^nia,  Hedley. 
KiHarifimtla  dilecta,  A.  Adams. 
h'.idimdla  turrita,  Petterd. 
t^a  miliacea,  Hedl^. 
lAottraea  loddera,  Hedley. 
I^neotina  micra,  Pritchard  and  QatliSF. 
I.iiiia  bttllata,  Bom. 
f.imopiu  Uniwni,  Ten.  Woods. 
I.iotia  annidata.  Ten.  Woods. 
„       aiinpacta,  Petterd. 
„      mtni/no,  Ten.  Woods. 
„      tatmanica.  Ten.  Woods. 
Marginella  atu/ati.  Brazier. 

„  ttei-igata,  Brazier. 

„  musbdlitta,  Angos. 

„  iMnlirarea,  Angas. 

„  ittiUa,  Hedlev. 

„  trliani,  Pritchard  and  GatlilT. 

Matltitda  ileciirata,  Hedley. 
MelatwUa  rowmemaliii,  Tate. 
Mitra  xtrangei,  Angas. 
Oneilla  tujata,  Anga.s. 
Purpura  nertata,  Hedley- 
Pfdkidaria  xti/lafterix,  Hedley. 
Pneudoriamrma  exU/iia,  Hedley. 
liimiia  otiracea,  Frauenfeld. 
SraUi  minutttta,  Tate  an(!  May. 
Sr/iismi<iie  atkinnoni,  Ten.  Woods. 
Siliqiiaria  ireldii,  Ten.  Woods. 
,s'(>it(j«  batUiis,  Ten.  Woods. 
Tiirhmma  rorieifi-r,  Tate. 
TiirriUlla  neitula,  Donald. 
TbrtKiofih  areniita,  Hedlcya 
f'frmetim  iraiti^',  Hedleyj 
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The  Brachiopoda  ai-e  : — 

Liiithyrit  Ufa,  Brod. 
■Ttirbratiilina  railiila,  Hedley. 
Miyrrlia  %riUfmi)e«i,  Davidson. 

BRACHIOPODA. 

Campaiiks,  ijeu.  rwv. 

A  genus  of  the  Terebratellid»,  which  externally  hua  the  aftpect 
of  Magetlania,  but  whose  adult  bi'acbial  frame  has  developed 
only  tu  the  Miihlfeldtian  stage. 

Type-6'./»n-i/«-«. 

CaUPAOES   f^RCIPERA,  up.  flut'. 


Bhell  rather  solid,  compressed  at  the  siden,  Mihtri^'onal,  broadest 
anteriorly,  in  front  deeply 
bifurcate.  Pedicle  valvevory 
deep,  brachial  valve  lid-like. 
A  fairly  deep  an<l  broad 
sinus  ex tendsalong  the  latter 
half  of  the  pedicle  valve. 
Surface  smooth  with  fine  con- 
centric growth  lines,  but  no 
radial  sculpture,  microscopi- 
cally punctate.  Colour  pale 
yellow.  Beak  short,  incurved. 
Foraraen  large,  ciicular,  com- 
plete. Deltidium  a  trun- 
cated triangle  with  emargi-  I 
nate  base.  Hinge  teeth  ' 
well  -  developed,  placed  at 
the  base  of  the  deltidium. 
Hinge     plate     with     four 

i-ays     divided     by     deeply  Piu.  6. 

incised     grooves.       Beneath  Campaget  fnrcifim. 

the  median    groove    is    the 
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aeptum.  From  the  two  aide  grooves  branches  descend  and  con- 
verge to  produce  the  crura ;  a^in  descending  and  broadening, 
they  unite  on  the  one  side  to  the  septum  and  on  the  other 
form  a  recurved  dorsal  margin  to  the  loop  wings  {fig.  6a).  From  the 
septum  the  brachial  procew  arises  directly.  It  does  not  here 
develope  into  the  ordinary   loop,  but  assumes  the  aspect  of  a 


FiR.  e. 
Campaget  fireiftra. 
hood  with  large  outstretched  wings,  narrowing  posteriorly  into  a 
funnel  with  an  open  neck.  Under  the  hood  the  base  of  each 
loop  wing  is  pierced  by  a  small  rent.  This  structure  seems  to 
represent  in  adoleseiice  that  which  elsewhere  appears  as  a  phase 
of  early  life. 

Length — 24  mm.  ;  breadth,  17  mm, 
A  single  specimen  attached  to  a  stone. 

Hbhitiiyris  COLUHNUS,  gp.  IVIV. 

(Figs.  7-8). 

Shell    shallow,    triangular-cordate,    smooth    except    for   faint 

growth  lines,  glossy,  translucent  though  solid,  pale  horn  colour. 

Edges  of  valves  broad  and 

bevelled. 

The  brachial  valve  has 
the  beak  incurved.  Crural 
plates  separate  to  the  umbo, 
projecting,  forked  distally, 
furrowed  along  the  upper 
surface.  Teeth  sockets 
sharply  transversely  gro- 
oved. There  is  no  septum, 
but  in  old  and  thickened 
individuals  a  bilobed  shelly 
,    •^'^" ,  moss  appears  in  its  place. 

n*«..rt.vri.  col,rn»-  The  V^cle  vaive  haa  the 

beak    produced.      The   small   oval   foramen  completed   by    the 
deltidial  plates.     Teeth  strong  projecting.     In  front  the  central 
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third  of  tfie  valve  projects  outward  and  upward  into  the  meaial 
BiDUS  of  the  corresponding  valve  ;    behind  it  ia  a  broad  shallow 

Height,  18  mm.;  breath,  18  mm.;  depth  of  pedicle  valve,  6  mm. 

Thia  species  appears  to  be  nearest  to  H.  beecheri,  Dall.,'  from 
313  fathoms,  off  Honolulu  ;  but,  so  far  as  I  can  judge,  ours  is  a 
broader,  shallower  shell,  less  flexed  in  front. 


rence  in  1 1 1  fathoms 
east  of  Cape  Byron,  it 
was  taken  hy  Mr. 
Halligan  and  myself 
in  100  fathoms  east  of 
Wollongong.  From 
this  parcel  the  t] 
was  selected.  ] 
cently  it  was  again 
procured  by  Mr.  W. 
F.  Petterd  and  myself 
in  250  fathoms  twenty 
three   miles    east     of  PiK.  8. 

Sydney.      The  species  HtmMsrit  eolurwta. 

appears  to  be  common,  since  every  haul  on  the  mai'gin  of  the  con- 
tinental ahelf  has  yielded  single  and  broken  valves.  No  perfect 
specimen  has  yet  appeared. 

While  on  the  subject  of  tlie  Brachiopoda,  I  might  here  notice 
that  Thecidea  maxilla,  Hedley/  has  lately  been  taken  by  Mr.  D. 
Mawson  in  the  New  Hebrides. 


PELECYPODA. 
Adacnarca  SqUAHBA,  ap.  nov. 
(Fig.  9). 
Shell  minute,  rounded-cordate,  oblique  inflated.  Colour  pale  yel- 
low.   No  epidennia  apparent.    External  sculpture,  faint,  regular, 
concentric  growth  lines.    Prodissooonch  depressed  at  the  summit, 
radially  punctate,  passing  into  the  dissoconch  without  an  elevated 
margin,     Hinge  line  straight,  exactly  divided  by  a  small  chon- 
drophore,  finely  perpendicularly  striated.      The  valve  edge  bas 
ventrally  a  broad,  smooth,  contact  surface,  like  that  of  Limtpsii ; 
doraally  it  carries  on  both  anterior  and  posterior  sides  a  series  a 
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interlocking  tubercles,  which  ai'e  probably  the  homologues  of  what 
Bernard  described  an  the  dysodont  teeth  of  Philubrya.  Three  or 
four  i-ndial  jfrooves  and  complementary  ridges  directed  to  the 
exti'emeventi'alnuir^ii,  which  they  undulate,  traverse  the  interior, 


but  are  not  visible  exttrnally.  Perhaps  the  int*^rlocking  tubei-cles 
aid  the  weak  hin^  by  clasping  the  ventral  margins.  Pallia]  line 
indistinct.  Anterior  and  postt-rior  adductor  scars  present,  situat«-d 
high  up.     Height,  18;  length,  1-81  ;  depth,  0-5  mm. 

Tlie  genus  Adnir.iuaxa  was  fonned  by  Pnif.  P.  Pelseneer  for  the 
i-eception  of  a  larger  specien  taken  by  the  Belgica  Expedition.' 
It  appears  to  me  to  belong  to  the  sub-family  Philobryinw,  from 
the  known  members  of  which  it  chiefly  dUfers  by  its  greater 
symmetiy.  ItuckiiMt^-ia.  forms  a.  link  between  it  and  the  more 
eccentric  Phihihrya,  Some  characters  of  Adacnarca  suggest  a 
more  distant  relation  to  the  Liniopsidie.  I  would  prefer  to  range 
the  Philohrjinie  rather  with  the  Taxodonts  like  Pelseneer  than 
with  the  Pearl  shells  like  Bernard.  Indeed  an  ideal  sketch  of 
the  primitive  Taxodont  stage  by  H.  Fischer*  would  almost  serve 
an  a  picture  of  our  shell. 

Prof.  Paul  Pelseneer  has  veiy  kindly  compared  specimens  of  this 
with  his  type.  He  remarks  (5  April,  1905)  that  the  hinge  of  the 
Australian  species  is  shorter,  and  that  the  two  striated  plateaux 
on  either  side  of  the  ligamentary  fossette  are  higher  than  in  the 
type.  The.se  differences  he  regards  as  specific,  and  accepts  the 
species  for  inclusion  in  his  genus. 

LiHEA   ACCLINIS,  »)>.  uov, 

(Pig.    10). 

■Shell  small,  thin,  oblique,  inetjui lateral,   subangled  anteriorly, 

externally  resembling  L.  linguatnla,  Laiiik.    Colour  white.    Sculp- 

'  AdacHorra    milaiH,   Polwnevr  — Voy.  "  HeLt[iCK,"  Moll.,   1903,    p.  2iJ 

pi.  Tii.,  r.  83. 
•  Fi«cber— -louru. de  Conch.,  zlv..  ISftT,  p.  2\l,  t.  1. 
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tutv  of  ahuut  forty  narrow  s1iai-p  radiating  ribs,  most  prominent  in 
the  centre,  where  tliey  strongly  denticulate  the  margin,  gradually 
vanishing  at  the  sides;  in  the  groove  between  each  a  row  of  minute 
prickles.   At  intervals  concentric 
zotiea  mark  rest  stages  of  growth. 
ProdisHocunch    smooth,   sharply 
defined.     Hinge  Hne  short,  irith 
a  broad,  shallow  central  pit,  and 
three  or  four  feeble  teeth  radia- 
ing   from  each    etid.       Interioi- 
slightly  grooved  by  external  rib- 
bing.    Height,  9-6  mm.;  length, 
6  mm.  :  depth   of  single   valve, 

The  thill,  inecjuilateral  shell 
i-eadily  distinguishes  this  from 
other  Australian  species  which 
have  been  referred  to  this  genus. 
Tt  was  also  taken  by  Mr.  Halli- 
gsn  and  myself  in  100  fathoms 

off  WoUongong  ;  and  again  i-e-  F'K.  10. 

cently  hy  Mr.  W.  F.  Pettwd  and  '^''"™  ""'"'"'. 

nij-self  in  300  fathoms,  twenty  seven  and  a  half  miles  east  of  Port 
■Titckson  Heads.     It  seems  a  characteristic  species  of  this  zotw. 

CUHPIDARIA  TRUKCATA,  np.  JUir. 

(Fig.  11). 
Shell  small,  thin,  rather  convex,  trapezoidal,  verj-  inequilateral; 
dorsal  margin  straight,  the  length  of  the  shell ;  posterior  side 
oblique  sinuate ;  ventral  margin  slightly  rounded ;  anterior  side 
abruptly  truncate.  Colour  white.  Sculpture,  of  delicate  spoeed 
lametliv.  obsolete  anteriorly,  developed  most  on  the  rostrum,  on 
either  side  of  which  they  form  scales.  Between  the  lamell»  are 
fine  hair  lines.  Rostrum 
blunt,  Hhort,  broad,  running 
up  as  a  flat  wedge  towards 
the  umbo.  A  broad,  shallow 
furrow  i-uns  from  the  apex 
beneath  the  rostrum  to  the 
dorsal  margin.  Prodisso- 
conch  smooth,  distinct.  In- 
terior smooth,  muscle  scars 
indistinguishable.  No  la- 
teral teeth  ;  a  small  car- 
dinal   tuliercle    under  the 
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unibo.     Length,  3-5  mm.;  height,  3'45  mm.;  depth  of  single  valve. 

Only  two  left  valves  were  obtained  of  this  species,  which  be- 
longs to  the  same  section  of  the  genus  as  C.  h-azi^,  Smith,  from 
which,  &s  from  other  co-generic  forms,  the  abrupt  anterior  end 
distinguishes  it. 

BORNIA    RADIATA,   gp.  WOT. 

(Fig.  12). 

Shell  thin,  diaphanous,  rather  compressed,  oblong,  inequilatt^iul, 
tlie  posterior  side  being  twice  the  length  of  the  anterior  ;  a  slight 
median  sinus.  ,  Umbo  prominent,  prodissoconch  conspicuous. 
Surface  dull. 


dense,  radiat- 
ing hair  lint  s, 
which  gi-ow 
coarser  on  ap- 
proaching the 
vaive  margin, 
with  reticu- 
late line  and 


concentric  growth  lines.  Hereand  there  concentric  sulci,  indicating 
growth  interruptions,  break  the  continuity  of  the  surface.  Within 
smooth  and  glossy;  muscle  scars  hardly  visible;  external  sculpture 
appearing  through  the  valve.  Height,  46  mm.;  length,  6  mm.; 
depth  of  single  i^ve,  1  -25  mm. 

Numerous  odd  valves  were  secured. 

GASTEROPODA. 

ASTELE   BILIX,  »p.  nov. 

(Fig.   13). 

SheU  small,  depressed-conical,  a  little  broader  than  high  ;  spire 
gradate.  Nucleus  lost,  six  whorls  remain.  Colour,  base  white; 
upper  surface  lemon  yellow,  articulate  on  the  periphery  with 
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white  and  chocolate.  Sculp- 
ture, of  fifty  sharp  headu 
arranged  as  a  projecting 
keel  around  the  periphery. 
Above  the  suture  and  perip- 
hery runs  a  spiral  cord  which 
doubles  on  ^e  last  whori. 
From  suture  to  periphery, 
overriding  the  spirals  in  their 
course,  radiate  sharp,  narrow, 
elevate  lamellw.  T^ey  con- 
spicuously  lattice    a   furrow 

heneath  the  peripheral  bead  Fiic-  IB. 

row,  and  there  end  abruptly.  -^Uh  bilix. 

The  radiate  lamelte  continue  from  whorl  to  whorl,  here  and  there 
fresh  rows  are  intercalated.  Base  flattened,  ornamented  by  eight 
narrow-spaced  spiral  riblets,  broken  into  fine  cloee-packed  granules. 
Umbilicus  a  quarter  of  the  diameter  of  the  base,  deep  and  steep, 
margined  by  a  row  of  small  tubercles.  Aperture  simple,  rhom- 
boidal.  Columella  mai^n  a  little  reflected,  insert«d  on  the  um- 
bilical bead-row.  Height,  2'6  mm. ;  maj.  diam.,  3'2  mm,;  min. 
diam.,  3'T5  mm. 

A  single  specimen,  apparently  not  adult,  was  collected.  Like 
several  other  Astdn  it  resembles  Samliaga,  to  which,  when  perfect 
examples  arrive,  it  may  have  to  be  transferred.  The  peculiar 
sculpture  will,  at  any  rate,  serve  to  distinguish  the  species  in  any 
stage  of  growth. 

LlOTIA   ALAZON,  »p.  nOV. 

(Kg.  14). 
Shell  minute,  solid,  turbinate,  elevate,  tricarinate,  descending  at 
the  aperture,  narrowly  umbilicate.     Surface  smooth  and  glossy. 
Colour,    porcelain    white.      Whorls 
three,  the  first  a  protoconch.   Sculp- 
ture,  of  three  projecting  lamellate 
keels  revolving  from  the  protoconch 
to  the  aperture.  The  third  keel  of  the 
penultimate  whorl  is  half  covered 
by  the  suture  of  the  following  whorl, 
ftom    the   first    keel,    which    runs 
along  the    shoulder,  a  nearly    flat 
shelf  extends  to  the  suture.     From 
Fig.  14.  the  first  to  the  third  keel  the  side  of 

Liotia  aUmn.  the   shell    is  nearly    perpendicular. 
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Around  the  umbilicus  are  three  spiraJ  cords.  Aperture  obli«]ue, 
angled  Bimve,  rminded  beiow,  outer  lip  neither  thickened  nor 
reflected,  Umbilicua  deep,  narrow,  contracted  bv  the  columella. 
Major  diam.,  1-75  mm.;  minui- diam.,  137  mm.;  neight,  1*5  mm. 
A  single  specimen  occured. 

AdBORBIS   ANUULATA,  8]i.  lU/r. 

(Fig.  16). 
Shell  of  moderate  size,  surface  dull.  The  summit  aflat  expanse, 
from  which  the  protoconch  and  first  whorl  project,  and  which  is 
bounded  by  an  angle  or  spiral  rib,  whence  the  side  descends  per- 
pendicularly. A  aimilar  keel  occurs  where  the  side  meets  the  base, 
and  a  third  margins  the  wide  concave  umbilicus.  Colour,  pale  yel- 
low. Whorlw  four  and  a  half,  rapidly  increaiiing.  Sculpture,  some- 
what like  that  of  VmiiJcoro.  The  first  adult  whorl  has  strong 
spaced  radial  lamellate  ribn  which  gradually  fade  away  with  the 
increiMe  of  the  the  shell,  but  which  persist  longest  as  scalea 
upon  tlie  keels.       Fine,  irregular   growth    lines  occur    on    the 


last  whorl.  Spii-al  sculpture  absent.  Aperture  oblique,  rhom- 
hoidal,  lip  .thin.  The  type  is  3'6.i  maj.  diam.;  2'6  min.  diam. 
20  mm.  height,  but  a  fragment  of  a  larger  individual  indicates 
that  the  species  forms  another  whoit,  and  attains  a  height  of  6  mm. 

There  are  but  three  species  of  the  genus  reported  from  Australia, 
A.  aiignin,  from  New  South  Wales,  A.  vincentina,  Angas,  from 
South  Australia,  and  A.  pinna,  A.  Ad.  {A.  »iyaretinu«,  Pilsbry) 
from  Queenifland. 

The  keeled  ^liork  ivadily distinguish  the  noveltyfrora  A.  aiiffiui, 
which  it  approaches  iiem'est. 
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CkRITIIIOPSIH   HALLIIIANI,  ^1.  >wc. 
(Fig.    16). 

Shell  bdibII,  blender,  elongate-conical,  pale  yellow,  the  upper  rib 
on  each  whorl  white.  Whorls  twelve,  including  a  three- whorled 
protoconch.  Sculpture,  on  the  first  adult  whorl,  two,  on  the 
following  three,  and  on  the  last  four,  sharp  project- 
ing spiral  keels.  The  third  or  anterior  keel  of  the 
spire  wborU  in  larger  than  the  others,  and  in 
separated  from  them  by  a  broader  space  than  in- 
tervenes between  the  firat  and  second.  The  fourth 
keel  of  the  body  whorl  reappears  on  a  few  of  the 
prececding  Vhorls  as  a  small  aupersutural  thread. 
Fine  radial  striie  cross  the  grooves  between  the 
keels.  The  protoconch  is  smooth,  with  whorls 
bulging  in  the  middle  like  that  of  C  lurbonUlotd-'ji.  ^ 

Aperture  quadrate,  canal  short.     Base  rounded.       t  '      •'■^^ 
Length,  36  mm.;  breadth,  14  mm.  .;        "^ 

A  single  specimen.  {.,,    ■^J 

The  species  is  related  to  C.  purpurea,  Angan,        '•  "i^^ 
but  difiers  by  being  half  the  size,  more  conical  in  vJC^ 

outline,  with  closer  ribs,  round  baae,  and  different  j.j     ,g 

«'lour.  Ctriihiop^ 

halligani. 
PSBUDORISSOIXA   BLIinAyN,  up,  niiD. 

(Fig.  17). 
Shell  minute,  glassy  translucid,  tapering.  Whorls  six,  and  an 
involute  tilted  protoconch.  Below  the 
suture  appears  an  opaque  flattened  zone, 
defined  by  a  revolving  groove.  The  zone 
grows  narrower  with  the  increase  of  the 
whorls.  Aperture  efiiise,  pyriform  .>h- 
Uque,  peristome  slightly  thickened  and 
incurved,  outer  lip  retreating  to  tlm 
suture.  A  callus  is  spread  on  the  pi-e- 
ceeding  whorl.  Behind  the  columella 
is  a  minute  umbilical  crevice.  Len(;th 
315  mm.;  breadth,  115  mm. 

Several  specimens  were  taken.  Thin 
species  is  a  northern  representative  of 
P.  tatmanica  than  which  P.  elrgane  is 
a  third  smaller,  but  lias  an  extra  whorl, 
tapers  more  rapidly,  and  has  the  suV 
sutural  stricture  more  defined. 


Fnadorirtoina  rlegami 
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SCALA   TURRI8PHAR1,  »p.  noV, 

(Fig.  18). 

Shell  minute,  soUd,  very  toll  and  slender,  conspicuously  tabu- 
late. Colour,  pale  cream.  Whorls  eight  and  a  half  (including 
two  and  a  half  whorled  protoconch),  deeply  con- 
stricted at  the  suture,  flattened  medially,  and 
angled  above  and  below.  Sculpture,  the  proto- 
conch emooth  and  glossy,  extreme  apex  asym- 
metrically protuberant,  remainder  with  two  spiral 
keels,  and  a  third  margining  the  eub>re.  After 
the  protoconch  the  adult  sculpture  commences 
suddenly  without  transition.  The  adult  whorls 
are  obliquely  croaaed  by  about  seventeen  blunt, 
close  set,  widely  and  squarely  projecting  lamelbe, 
which  disappear  on  the  base.  Both  iamells  and 
interstices  are  crossed  by  fine,  dense,  spiral  grooves 
which  fret  the  lamellte  blades.  Aperture  round. 
Length,  2-64  mm.;  breadth,  0'8  mm. 

liie  four  specimens  before  me  are  not  suffi 
ciently  perfect  to  furnish  full  details  of  length, 
number  of  whorls,  aperture,  and  base.  The 
tunited  spire,  peculiar  ribbing,  and  small  else 
aealaUrrvmluiH  °^  *''®  novelty,  amply  distinguish  it  from  any 
Austra'ian  species. 


SCAU.  MINUTDLA,  Tate  and  May. 

(Fig.  19). 

ilaria    (Acrilla)    mtnutu^  Tate    and    May, 
Trans.  Roy.  Soc.  S.  Austr.,  xxiv.,  1900,  p. 


This  species  has  not  hitherto  been  traced  so 
far  north.  It  appears  to  me  to  be  related 
rather  to  the  Bis8oid»  than  to  the  Scalidoe. 
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Makoklia  euina,  ap.  nov. 
(Fig-  20). 

Shell  fusiform,  variable  in  contour,  colour,  and  development 
of  sculpture.     Whorls,  Ave  and  a  lialf,  including  a  two-whorled 
protoconch,  rapidly  increasing,  slightly  shouldered.     Protoconch 
smooth,  glassy,  globose.    Colour  variable;  sometimes  entirely  drab 
orbuiF,  often  with  the  protoconch  and  the  subsutural  space  darker. 
The  example  figured  has  a  ground  colour  of  pale 
cinnamon,  banded  or  spotted  with  pale  cream, 
below  the  suture   a  band   of  chocolate,  deep 
within  the  inner  lip  a  tinge  of  purple,  proto- 
conch a  clear  hazel-brown.     Sculpture,  longi- 
tudinal wave  ribs  sharply  bent  near  the  suture, 
fading  away  on  the  base,  and  leaving  a  bare 
space  behind  the  aperture,  wider  spaced  above, 
more  crowded  and  irregular  below ;    on  the 
last  whorl  are  fourteen,  on  the   penultimate 
eighteen.    Both  ribe  and  interspaces  are  crossed 
by  sharp,  minute,  close,  waved,  spiral  grooves. 
The  fiat-topped  interspaces  of  these  grooves, 
four  times  their  width,  are  again  cross-cut  by 
close  minute  furrows  into  oblong  beads.    Aper- 
ture narrow,  three-fifths  of  the  shell's  length, 
fortified  witJiout  by  a  broad  but  low  incurving      „      ?".  ^' . 
vanx,  which  nsea  above  the  suture,  enclosmg  ^ 

a  shallow  sinus ;    a  layer  of  callus  overspreads  the  inner  hp. 
Canal  short  and  broad.     Length,  1 1  mm.;  breadth,  4'5  mm. 

One  specimen.  ■ 

I  have  long  been  acquainted  with  this  species,  though  an 
example  perfect  enough  for  description  has  hitherto  evaded  me. 
The  "Thetis"  took  it  in  63-75  fathoms  ofi'  Port  Kembla ;  in 
50-52  fathoms  ofi"  Botany  Bay ;  and  in  22-38  fathoms  off  Port 
Hacking.     It  occurred  to  me  in  100  fathoms  ofT  Woltongong. 

In  its  immature  state  it  has  a  general  resemblance  to  Cythara 
kint/ettsU,  Petterd,  from  which  the  varix  of  the  adult  immediately 
severe  it 

BaTHVTOMA  SARCINULA,  »p.  nOV. 

(Fig.  21). 

Shell  small,  solid,  ovate-fusiform.     Colour,  pale  yellow,  with  a 

rusty  tinge  at  the  suture.    Whorls,  three  and  a  half,  including  a 

protoconch  of  one   flat  whorl.     Sculpture,   on  the  protoconch 
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fine  §piral  grooves,  continued  on  the  adult 
as  broad,  shallow  furrows,  which  are 
broadest  at  the  suture  becoming  smaller 
and  closer  antei  iorly.  On  the  ket  whorl 
are  twenty-two  spiral  ribs,  on  the  penul- 
timate six ;  the  latter  are  latticed  by  fine 
radial  ribtets.  The  whole  shell  is  croBsed 
by  fine,  arcuate  f^wth  lines.  Aperture 
nsjTOw,  sinus  deep,  lip  thin,  straight,  pro- 
duced medially,  edge  crenulated  by  the 
sculpture.  Ko  callus  on  the  inner  lip. 
Columella  broad  and  twisted  ;  cansJ  not 
produced.  Length,  7  mm.;  breadth,  4 
mm. 

One  specimen  rftpreaents  this  speciea, 
21  which  is  broader  than  h.  biconica,^  at  a 

I  tarci^nla.       corresponding  length. 


Ctlichsa  tknuib,  tj>.  IttW. 

(Fig.  22). 

''  Shell  Hmall,  elongate,  subcylindrical,  a 
little  conti'acted  at  each  extremity ;  trun- 
cate at  the  summit,  wnooth  tranKlucent, 
Nometinies  with  an  opaque  belt  w  row 
of  patches  around  the  uppei'  (|uart*r  of 
the  Iwdy  whorl,  ■  Sculptui-e,  a  small  spiral 
thread  keel  runs  around  the  vertex,  fine 
gi-owth  lines  radiate  the  summit,  but  are 
scaa-ely  jwroeptible  on  the  sides  of  the  shell. 
Apical  i>erfomtion  narrow,  deep,  a  seventh 
of  the  shell's  diameter,  partly  showing  the  pen- 
ultiniate  whorl.  Aperture  long,  perpendicular, 
narrow,  a  slight  callus  layer  spread  on  the 
inner  lip.  Columella  a  little  thickened,  spirally 
twisted. 

Lengtli,  2-45  mm.;  breadth  105  mm. 

Two  extunplea. 


'  Uedlo.t— A.uarr,  Mui.  Mem.,  h 


I,  p  S86  r.  S 
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NOTES  OS  FISHES  pboh  WESTERN  AUSTRALIA.— No.  ».' 

By  Edgab  R  Waits,  F.L.S.,  Zoologist 

(Platea  viii.— xvu.,  and  fig.  23.) 

A  tMrd  collection  of  Fishes  from  Western  Australia  has  been 
forwarded  to  the  Tmsteea,  by  Mr.  Bernard  H.  Woodward, 
Curator  of  the  WeHtem  Australian  Mnaeum. 

This  collection  is  larger,  and  richer  in  novelties  than  the  pre- 
ceding ones,  and  yields  three  new  genera  -. — 

Neatyput  of  the  family  Scorpididie 

Sramichikyi  of  the  Bramidie 

Dipuliu  of  the  Brotulidn. 
Nine  species  are'  described  as  n&w : — 

Cattdus  labiome. 

Synodua  sayeneus. 

Neaiypae  <Miqicu». 

Cha-lodon  ait»ariu8. 

Bramiehthyn  looodwardL 

Cyitoghwag  broadhumti. 

Dipulus  cfKus. 

PteudomonaeatUhxis  galii. 

Chirtodnrmiji  nuicctilloehi. 
Figures  of  these  are  supplied,  and  also  of  the  following  known 
epeaest,  not  p^e^'iously  illustrated  : — 

Tttrapon  humeralig,  Ogilby. 

Hypnipopn  tmcrolepui.  Gijnther. 

Pueudolabrun  punetviatiu,  Giinther. 

PaUfcua  maofilatuit,  Oiintber. 
Many  of  the  fishes  received  are  duplicates  of  those  previously 
determined,  and  are  not  included  in  the  present  paper.  A 
number  of  species,  however,  known  from  Western  Australia  is 
herein  enumerat<^  ;  these  claim  inclusion  by  virtue  of  the  precise 
localities  recorded.  The  majority  of  such  are  new  to  the  west 
coast,  they  having  previously  been  known  from  King  George's 
Soond  only,  which,  though  politic^ly  in  the  Western  State,  is 
on  the  south  coast  of  the  Continent. 


itizecy  Google 


56  eiCOUDS  OF  TUK  AUSTBALUM  mosbdh. 

The  types  of  the  new  species  have  been  roturaed  to  the 
Western  Austr&U&n  Muaeum. 

The  Dolleotion,  as  originally  received,  was  Bappleoented  bj  a 
nomber  of  fishes  recently  taken  by  means  of  the  trawl. 

I  am  indebted  to  Mr.  G.  F.  Gale  for  a  oopy  of  the  Annnal 
Report  on  the  Fishing  Industry  of  Western  &.iistra1ia.*  The 
Keport  for  1904  contains  an  aooonnt  of  the  first  trawling  oper- 
atioDB  andertakea  in  the  State.  From  this  we  leam  that  the 
ketob  "  Rip,"  a  vessel  of  ninety  tons,  was  chartered  for  the  pur- 
pose and  that  the  trawl  was  shot  no  less  than  one  bandred  and 
one  times,  the  greatest  depth  reached  being  40  fathoms.  Five 
charts  aooompany  the  report,  showing  rarioas  stations  from 
Cape  Natnraliate,  northward  to  Shark's  Bay.  Trawling  was  also 
tried  off  Aottiicet  Island  and  Hoatman's  Albrolhos. 

It  is  to  be  deplored  that  no  professional  Eoologist  was  aboard 
the  "  Rip,"  and  it  cannot  be  doubted  that,  in  oonseqaenoe,  moch 
valuable  material  and  information  has  baea  loot.  A  tally  was 
oeftainly  taken  in  fishermen's  style,  but  the  mere  enameration 
of  "solee,  gamard,  flathead,  rays,  cod,  leather- jackets,  etc.," 
conveys  no  precise  information.  Records  of  edible  fishes  only 
appear  to  have  been  preserved,  no  detailed  account  having  been 
taken  of  the  smaller  forms  which  famish  food  for  the  edible  ones 
or  which  may  be,  in  other  ways,  concerned  in  their  ooonomy. 
With  the  ezoeption  of  orostaDeans  and  sponges  no  aoooont  wbaJi- 
ever  was  taken  of  (he  Invertebrate  life,  such-  being  entered  as 
"marine  growth,"  and,  judging  by  the  experienoe  gained  in 
H.M.C.S.  •'  Thetis  "  in  the  watera  of  New  South  Wales,  ao  im- 
mense wealth  of  suoh  forms  must  have  been  netted. 

The  collection  la  said  to  oontain  representatives  of  all  the 
fishes  obtained  ;  it  requires,  however,  a  trained  eye  to  dtsorimi- 
nate  in  thb  matter,  and  it  must  be  evident,  as  above  hinted,  that 
many  species  taken  were  lost  sight  of ;  in  fact  some  fishes  are 
enumerated  in  the  report,  examples  of  whioh  wci"'  not  forwarded. 
Of  these  I  may  instance  skate,  electric,  sting  iind  other  rays, 
trumpeter,  John  dorey,  horse  mackerel,  flathead,  whiting  uid 
skipjack.  Many  of  the  takes  are  entered  as  "small  fish  of  all 
kinds''  or  "a  lot  of  fish  of  other  classes,"  and  in  no  case  is  it  pos- 
sible to  assooiate  a  speoimen  with  the  particular  station  whenoe 
it  waa  obtained ;  toe  mere  mention  of  say,  red  mallet,  cod, 
parrot  fish  or  gurnard  gives  no  clue  to  the  species  taken. 

At  the  41st  haul  a  sea  snake,  four  feet  long,  was  netted,  and 
on  August  7th  and  lOth  whales  were  freely  encountered. 
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A  Bmoll  fiftiliDf^  TOBsel  ia  not  Baited  for  trawliaff  iDvestigationH 
aud  the  promoterx  were  erideutly  mocb  handicapped  hj  want  of 
a  propel'  boat.  When  farther  operatioiu  are  nndertaken  it  is  to 
be  hoped  that  the  vhole  project  will  be  placed  in  oompetent 
scii-ntific  hands.  The  lerrioes  I'f  a,  profeeaional  Zoologist,  in  an 
uudertaking  of  this  kind,  shoalJ  be  reoo^ised  as  »  necessity  iu 
Anstralia  eqnally  with  Earope  aud  America. 

Ml".  Woodward  aaks  me  to  state  that  the  Trustees  of  the. 
Western  Australian  Museum  are  gteatly  indebted  to  Mr.  C.  F. 
Gale,  the  Chief  Inspector  of  Fisheries  for  Weetem  Australia, 
tind  to  Mr.  F.  C.  Bi-oadlmrnt,  for  the  fishew  ohtoined  by  means  of 
tlie  trawl. 

CaTULUS  LABIOSUS,  up.  now 

(Fig.  :;3). 

Length  of  liea<l  T-To  in  the  total  lenjjth  ;  width  of  head  106  ; 

Icn^'th  of  snout  3-2;  interorbital  width  266;  width  of  moutli 

1  ■■'>4  ;  diameter  of  eye  44  ;  and  length  of  pectoral  fin  1  1  in  that 

<if  the  head. 

Nasal  valves  separate,  each  produced  into  a  lobe  directed  out- 
waiilH  and  backwards ;  the  distance  between  the  two  slightly 
niini(  than  the  basal  wirlth  of  one  lobe.  No  cii-rus.  A  long 
labial  fold  round  the 
angles  of  the  mouth,  the 
fold  of  the  upper  jaw 
produced  anteriorly  be- 
yond the  lobe  of  the 
noNal  valve  and  to 
witliin  a  sliort  distance 
of  tlie  niiHtril ;  the  folds 
of  the  lower  jaw  ap- 
proacli  each  other  to 
within  tlie  length  of 
the  btvw  of  one  of  the 
nasal  lobes.  These  fea- 
tureH  are  illo8trat«l 
in  the  accompanying 
figure,  which  is  two- 
tliirds  natm-al  size, 
Teetli   i 


Fig.  2:i. 


II  several  iiiwh  in  both  jaws,  tliose  ni  the  lower  jaw, 
:  all  liave  a  small  cusp  on  each  side.  Head  much  de- 
pi-essed,  its  width  considerably  more  than  its  length  in  advance 
of  the  Hpiraclex.  Bo<ly  elongat*',  the  vent  in  advance  of  the 
middle  .if  the  total  length.  First  din-sal  fin  insei-ted  als.ve  tin', 
hinder  e^lge  of   the   vent. 
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Cvlouri. — Brown  above,  lighter  beneath.  Hinder  part  of  bead, 
the  body  and  the  under  surface,  from  between  ihe  pectorals 
boekwaraa,  ornamented  with  fairly  uniform  black  spots.  Tbe 
dorsals,  anal  and  caudal  similarly  marked  ;  three  series  of  spots 
on  the  ventrals  tend  to  form  transverse  bars.  One  example — a 
male — 620  mm.  in  length. 

Loc.  Premantle. 

Elops  baurus,  LinnoiU*. 
Elopt  wiurru,  Linneeus,  Syst  Nat.,  ed.  xii.,  1766,  p.  518. 
Loe. — Murray  River,  near  Mandurah. 

ClUPAKODON  NBOPILCHARDUS,  Sfeifuiarkllfr. 

Chipm   neopUchardvJt,  Steindachner,    Denk.     K.     Akad.   Wis*. 
Wien,  xli.,  1879,  p.  12. 
Lac. — Houtman's  Abrolhos. 

GyMSOTHOHAX  PUNCTATOFASCIATUS,  RWkfT. 

<jym»othorax  princtaln/ancialtu,   Bleeker,    Ned.  Tijdschr.  Dieik. 
i.,  1863,  p.  167. 
Loe. — Three  examples  referred  to   this    East   Indian    spetiet 
were  trawlwi  between  Premantle  and  Houtman's  Abrolhos. 

Tbachinocephalus  myops,  For*lfr. 
J^abno   myoffg,    Forster,  in  Bloch  and  Schneider,    Syst.    Ichtli., 
1801,  p.  421. 
Loe. — Trawled  between  Houtman's  Abrolhos  and  the  main- 
land of  Western  Australia. 

SaURIDA  TUMBIL,     Bf'ich. 

Salmo  tnmbi},  Bloch,  Ichty.,  xii.,  1795,  p.  100,  pi.  ccccxxr. 
Loc. — Trawled  off  Fremantle. 

SvSODUa  8ACEVEUR,  "p.  IIOV. 

(Plate  vui.,  fig.  I.) 
D.  12  ;  A.  15  V.  8;  P.  13  ;  L.  1.  52  ;  L.  tr.  4/7 
Length  of  head  3-66  ;  height  of  body  70  in  the  total  length, 
niometer  of  eye  78 ;  and  length  of  snout  4-8  in  that  of  the  head. 
Tnterocular  xpace  equal  to  the  orbital  diameter.  The  head  is 
•^ubquadrangular  in  section,  a  long  shallow  groove  above, 
I'xtends  from  the  tip  of  the  snout  to  the  occipital  region.     Snout 
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greatly  depi-estted,  Hcute  and  broader  than  long.  The  orbit  cuts 
tlie  upper  profile,  the  upper  half  being  directed  superiorly,  the 
outer  half  sublaterally.  The  jaws  are  equal,,  and  the  premaxillary 
IB  1-56  in  the  length  of  the  head. 

The  body  is  very  stout,  broader  than  high ;  the  caudal 
peduncle  quadrangular.  Origin  of  dorsal  nearer  the  adipose  fin' 
titan  the  anout  by  an  eye's  diameter.  The  anterior  rayii,  when 
depressed,  reach  just  beyond  the  insertion  of  the  last  ray,  which  is 
not  filamentous,  the  iteconcl  ray  is  a  little  shorter  than  the  length 
of  the  fin  or  IS  in  that  of  the  head.  The  anal  increases  in  length 
backward,  its  last  ray  being  twice  the  diameter  of  the  eye.  The 
inner  ventral  rays  are  very  long,  the  sixth  being  1'25  in  the 
length  of  the  head,  and  reaching  beyond  the  posterior  insertion 
4)f  the  dorsal ;  the  pectoral  is  short  and  i-ounded,  and  the  caudal 
deeply  forked. 

Sealet. — The  tip  of  the  snout  and  the  median  groove  aa  far  as 
the  eyes  are  smooth.  The  top  of  the  head  including  the  upper, 
hinder  and  lower  margin  of  the  eye  is  rugose,  as  is  also  the  upper 
edge  of  the  humerals.  Seven  rows  of  scales  on  the  cheek, 
and  about  three  on  the  upper  part  of  the  opercle.  No  keel  on 
the  lateral  line. 

Colourt. — Yellow  above  and  silvery  beneath.  All  the  scales 
broadly  margined  with  reddish  brown,  the  effect  being  very 
marked  on  the  lower  surface.  Owing  to  the  roundness  of  the 
body,  the  number  of  scales  in  the  transverse  series,  cannot  be 
ehown  in  the  iUuHtration.     One  example,  265  mm.  in  length. 

Loc. — Trawled  between  Fremantle  and  Houtman's  Abi'olhos. 

AuLOPUS  PURPURIB8ATU8,  Eichardao^i. 
Auloptu  purptiviiaatug,    Richardson,  Icon.  Pise.,   1843,  p.   vi., 
pi.  ii.,  fig.  3. 
Loc.  — Mand  urah. 

Cehtriscus  scutatus,  Linnfeu». 
Cfnfritcus  scutntug,  LinnKUs,  Syst.  Nat,  ed.  i.,  1758,  p.  336. 

Savitle  Kent  mentions  this  species  as  occurring  on  the  Barrier 
Reef,  but  in  respect  to  colouration  his  figure  seems  rather  to 
represent  jKotiaetui  ttrigattis,  Gijnther,  recorded  from  Cape 
York  ;  it  must  however  be  noted  that  the  ^pine  of  the  cuirass 
in   represented    as   unjointed,  and  that   three  domal  spines  are 

■  The  adipwe  Sn  is  abient,  bnt  a  pit  lUEft^t*  iti  poBition 
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ahowii  in  tiie  niembmne' below,  these  are  characters  of  C  gctUnttia. 
Amjihinilf  crinfala,  De  Vis,' appears  to  be  a  synonym  otC.ticnIatiui, 
thepi-ewnce  of  "three  radiating  ttorsal  spines"  Huggesting  that 
the  spine  of  the  cuiraHH  was  unjuinted  ;  the  example  described 
was  tttken  at  Noosa  on  the  Queennland  coast  between  Brisbane 
and  Wide  Bay,  it  measured  eleven  inches  (2(*0  mm.)  in  length. 

Lor. — Two  fint'  examples  of  equal  size  (222  mm.),  forwarded  by 
Mr.  Woodward,  were  trawled  in  the  waters  to  the  north  of 
Houtinan's  Abi'olhos. 

MVXUS  KL0N(1.\TUS,  Giinlhl:i\ 

Myxm '■li.n'fffiu'.   Gunther,   Cat    Finh    Brit    Muh  ,  iii,1861,  p. 
46G. 
L"c.  —  Man  d  u  rah . 

SpIIVR^NA  OBTUa.\TA,  Ciiriu  <t  Vnhtii-ieiiifi- 

Spkyrifiut   tifiluiHzta,  Cuvier  and  Valenciennes,  Hist    Nat.  Poisa., 

iii.,  \s-is,  p.  3r»a 

Tlie  Abrolhos  Islands  have  furnished  us  with  two  examples  of 
tliis  species :  it  thus  rangt's  alon^  both  ea.it  and  west  coasts  of 
the  Continent.  It  is  not  i-ecoi-ded  by  Luoati  (1890)  from  Victoria 
nor  by  Johnntun  (1H90)  from  Tasmania. 

Castelnau  i-ecortls  S.  mn-ir-hiJIandia;  Giinther,  fruni  Western 
Australia.  Tliis  specieH  is  common  along  the  soutliern  and  south- 
eastern sealxNinN,  and  is  also  known  from  Tasmania. 

Bkkv.x  AiTivis,  Oi'mthfi: 
JS-i-yx  'iffiiii",  GUnther,  Cat.  Fisli.  Brit.  Mus.,  i.,  1H59,  p.  13. 

Tliough  not  previously  recorded  inm\  the  west  coast,  its  known 
<li.striliuti<>n  would  su^<;est  itn  inclusion  mt  a  member  of  the  fauna. 

/.'"■. — Hiiutman's  Abrollios. 

HoLOCENTHi-'M  liUBui'M,  Foivtml. 

Srl-''>.n  rxl-rti,  Forskid,  Desi-r.  Anim.,  177-">,  p.  4«. 
/,.»■.  -  Miindurah. 

SUlNOCKSTKIS  i;l,OKlA-«AIiIS,  D'-    I'lX. 

Cl'iih.piiH  ,jl.„-i..-m«,-;^,  ]}e  \'is,  Proe.  Limi.  S,«.-,  N.  H.  Wale>s  ^■ii.. 


'  De  Via— Proc.  Linn.  Soc.  N.  S.  W»let,  is..  1883,  p.  872. 


itizecy  Google 


FISHES    •■■I«»l    WESTERN   AUSTRALIA — WilTE,  (>l 

An  exftDiple  taken  by  tlie  tmwl  betwwn  lloutmuii's  AbiuUivs 
ami  the  mainland  its  an  addition  to  tlie  fattna  of  ^^'l■ste^l 
Australia.  The  species  was  previously  known  only  from  Eastevn 
Australia,  southward  to  Port  Jackson. 

It  is  evident  from  Dr.  Bitulenger's' account  of  tlic  distiilwtioii 
of  tlie  genus  that  tlie  Mauritius  species  is  ivferable  to  J/. 
japimiciii'  and  not  U>  J/,  (jliiriiutnai-in  oh  might  \>i;  suspecte<l. 

ACANTHISTIUS  SKRRATUB,  Cliviel- <t  Vitl'tidfilllff. 
I'Uclrvpoina  HPi-ratniii,  Cuvier  and  Valenciennes,  Hist.  Nat.  Poiss., 
iL,  1K:>8,  p.  399. 

Hitherto  the  coast  of  New  South  Wales  lias  Ix-en  regaiiled  iw 
tlie  restricted  habitat  of  this  species,  though  specimens  recordeil 
from  "  Australia"  may  have  liecn  obtained  from  other  coasts. 

Tlie  collection  includes  thi'ee  B[>eciinenM,  two  of  which  iire 
noiTaal  and  indistinguishable  from  examples  taken  in  Port 
Jackson  ;  the  third  lias,  in  addition  to  the  usual  spots,  four  dark 
vertical  bands,  wider  than  the  intei-spaces  ;  the  liint  embraces  the 
.  4icciput  and  the'  first  two  <lor«al  spines,  the  second  tlie  sixth' to 
eleventh  spines,  the  thii^d  is  at  the  base  of  the  anteiior  i-ays  anil 
the  fourth  includes  the  hinder  rays  and  jHirtion  of  the  caudal 
peduncle,  the  two  la.st,  only,  M-ach  the  ventral  pnifile.  Then^  are 
*lso  markin^K  on  the  head  similar  to  those  of  A.  •.■iiwfw. 
Examples  from  New  South  Wal(«  have  been,  though  rarely,  seen 
in  which  similar  markingH  are  traceable,  though  in  a  much  less 
degree  than  in  the  example  alsive  descril)e<l. 

Lor. — Houtman's  Ahrolhos. 

CkNTKCKJENVM  VAKiENSIH,  (^iinif  i'  (lilim'fil. 

Stwpcenn  ixiiiji-niiut,  Quoy  and  Gaimaixl,  Voy.  "  Uranie  et  Phvsic- 
ienne,"  1M24,  p.  3-J4,  pi.  Iviii.,  fig.  1. 
Ltir. — North  West  Australia. 

KpiNKPiiKLUH  F.V8CIATUS,  Furnkal. 
I'lrcaj'iwcintii,  Forskal,  Descr.  Anini.,  1775,  p.  40. 
ioc.— Houtman's  -Vbrolhos. 

CoLPOIiNATIIUS  I)BNTE,\,  t'uin-i<f:  ViJfmirinifH, 

rWlnipwim  tlftilej-,  Cu\'ier  and  Valenciennes,  Hist.  Nut.  Poivs.,  ii., 
IMK.  p.  304. 
AwT.— Houtman's  Abrolhos. 

•  Donluoiier.— Cftmbridge  Nat.  Hilt.,  vii.,  FiBhes,  1004,  p.  656. 
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Latrs  calcarifeh,  lilMh, 
Hidoff.ntiiM  etdcnn/e^;  Btoch,  Ichty.,  vii.,  1790,  p.  100,  pi.  cckHv- 
Lor.. — ^Houtman's  AbrolhoH, 

LyxiAMus  cHRV80T«siA,  Blteker. 
Afmtoprion  chryiottmia,  Bleeker,  Nat.  Tijds,  Ned.  Ind.,  ii.,  1851, 
p.  170. 
/-«■.— Houtman's  AbrothuH. 

Terapon  huxeralis,  Ogilby. 
Thtfa/xm  hHtaaytiin,  Ogilby,  Proc  Linn.  Soc.  N.  S.  Wales,  xxiv., 
1899,  p.  177. 

(Plate  ix.) 
Of  three  examplen  forwarded,  one  exceeds  the  dimensions  of 
the  type,  measuiing  210  mm.  The  accompanying  illustration 
depictfi  our  smallest  specimen  of  natural  size,  and,  as  will  be 
men,  itdifiei's  somewhat  from  the  type  in  the  extent  of  its  colour 
markings.  In  this  the  body  bands  extend  below  the  lateral  line, 
and  the  upper  portion  of  the  body  and  caudal  peduncle  are- 
spotted,  in  addition  to  the  vertical  fins. 

Lor. — 1^   range  of  the  species  cannot  yet  be  extended,  alt 
known  examples  being  from  Houtman's  Abrolhos. 

Pentacerdpbis  brcurvirostris,  Richardton. 
}ii$ti</pt«r'u»  reeurriroetrU,  Richardson,  Voy.  "  Elreb.  and  Terr." 
1845,  p.  34,  pi.  xxii.,  fig.  5-6. 
Loc. — Fremantle.      Also    trawled;    the    "Striped    Boarfish " 
mentioned  in  the  Fisheries    Report,    probably  referring  to  this 
species. 

PsEUDOCHROUis  HDBLLBRi,  Klutizintjer. 
Pgeudvchromw  mudleri,    Klunzinger,  Sitzb.  Akad.  Wisa.  Wein, 

Ixxx.,  1879,  p.  370. 
CicMopK  JUam«ntoavg,  Macleay,  Proc.  Lirm.  Soc.  N.  S.  Wales, 
v.,  1881,  p.  570. 
The  examples  described  by  Klunzinger  and  Macleay  were  both 
obtained  from  Port  Darwin.  Tliose  forwarded  from  the  Western 
Australian  Museum  were  taken  on  the  North- Western  Coast  of 
the  Continent,  and  are  therefore  Euiditions  to  the  fauna  of  ths 
Western  State. 
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CiCBLOPS  LINKATU8,    CtuUlnan. 

JDantperia  HnetUa,  Caatelnau,  R«searches  Fish.  Austr.,  1875,  p.  30. 
Lot. — Houtman  s  Abrolhoa. 

Soi«NA  AMTABCTtCA,  Ccutelnav. 
Seiatia  atUaretiea,  Caatelnau,   Proc.  Zool.   Soc.  Vict.   1.,    1872, 
p.  100. 
Loe.  — Mandurah. 

Chilobactvlus  vtORlCANS,  Richardton. 
Chilodaetifltu  nigrieatu,   Richardson,    Proc.    Zool.    Soc.,    1690, 
p.  63. 
Loc. — Houtman 's  Abrolhos. 

Chironbmds  HACiiLOBDa,  Riehordaon. 
ThrepUrian  maculo»m,  Richardson,  Proc  ZooL  Soc,,  1850,  p.  70, 
pi.  iL,  figs.  1-2. 

The  collection  includen  one  example  of  this  species.  It  agrees 
exactly  with  Richardson's  description  and  figure,  which  are 
sufficiently  exhaustive.  Though  the  number  of  dorsal  spinea  is 
correctly  copied  as  fourteen,  by  Giinther*,  they  are  for  generic 
purposes  rendered  aa  fifteen  in  the  synopsis  (p.  70),  this  number 
applies  only  to  C  georgumm  and  C.  raarmomtiu. 

Loe. — The  specimeQ  examined  is  from  Houtman's  Abrolhos  and 
measures  370  mm.  in  length. 

FOHADASIS   HABTA,  Block. 

Lutjanut  htuta,  Bloch,  Ichty.,  vii.,  1790,  p.  ^7,  pi.  ccxivi.,  fig.  t. 
ioc— Fremantle. 

SCOLOPSIS   BIHACULATUS,  RUpptU. 

Scoiopsii  bimactUatui,  Rnppetl,  Atlas  Fische,   1828,  p.  8,  pi.  ii.. 
fig.  2. 
Liic. — Houtman's  Abrolhos. 

TBPURfOPB  TKPHRJEOPS,  Richardsoii. 
Crenidetu  tejAraops,  Richardson,  Voy.  "Ereb.  and  Terr.",  1846, 
p.  69,  pi.  xli.,  fig  1. 
Zoe. — Houtman's  Abrolhos. 

*  Gaathst— Cat.  Fiib.  Brit.  Hoi.,  ii.,  1860,  p.  78. 
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Si^ecimcns  taken  at  Frfinantle  ai-e  possibly  fO-H|KH.'ili»;  witli  tlie 
example  recorded  by  Castetnuu  as  V.  r/rnii'ifj/u. 

ScORPia  oEOKfiiAXUS,  Curin-  (t  Vaienri''nn'ii. 
Scotyiig  i/etm/ianvii,  Cuvjer  and  Valencienne«,   Hist.  Nat.  PoLw., 
viii.,  18.11,  p.  503,  pi.  ccxlv. 
ZtK.  — Aland  u  rah. 

NKATVPtia,  yM.  iwv. 
Family  HcORPlDID^. 

Head  and  body  compres.'ied,  completely  NCHled.  Scales  iiiudenite, 
finely  ciliated  and  irregularly  armngecl :  lateml  line  complettv 
Mouth  small,  transverse,  slightly  protimitile,  Masillarj'  wnail ;  a 
broad  band  of  ti-ilol)ed  movable  teeth  in  each  jaw  :  v<jmei-  and 
palatines  tooth  lean.  Gill  membranes  united,  free  from  the 
i.sthnms.  Seven  branchiost^^gals.  Gill-rakers  long.  A  single 
dorsal  with  t^n  spines  and  about  twentj'-twi)  rap,  the  Npinous 
portion  well  developed  but  shorter  than  the  soft ;  anal  with  three 
Hpines,  the  sec(in<l  long  and  strong,  and  about  eighteen  raya. 
The  bones  of  the  spinous  portion  and  the  whole  of  the  soft 
portion  of  both  fins,  densely  cm'ered  with  small  scalett. 
Caudal  scaled  like  the  vei-tical  fins.  Pectoral  with  fifteen  i-ays 
the  upper  of  which  are  longest,  the  tip  ixjunded.  Venti-als 
inserted  close  t^igether,  l>ehind  the  biuse  of  the  jjectiirals  spine 
strong. 

The  genus  is  allied  to  A/ypu-hthyn,  Giinther',  differing  by  the 
character  of  the  t«H-th  and  the  scaly  hose  of  the  spinous  gioition 
of  the  vertical  fins.  The  greater  vei-tical  development  of  these 
fins  at  once  distinguishes  it  from  .Seorpig,  and  possibly  also  fixini 
Paragcorpis.  The  small  mouth  piweats  any  confusion  with 
Ati/potiimn,  and  the  general  habit  with  other  twogenem  included 
by  Dr.  Boulenger",  FiietluK  and  Hnutplowu*  (Eniipfogu*). 

It  has  much  the  tiabit  of  Chalodmi,  hut  differs  thei-efi-om  by 
the  natui'e  of  the  teeth  and  by  the  gill  membranes  being  free 
from  the  isthmus.  Of  this  la-st  character  Boulenger  writes  undei- 
ChtttodimlUio"  :  —" Closely  allied  to  and  evidently  fleiived  from 

I GDnthBr.— Cat.  Piih.  Brit.  Mub..  ii., 

*  Boalengsr — CnmbridKe  Nnt.  Hiit.,  ' 

•  BonlengeT.— Zoe.  cit.,  p.  667. 
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the  niort!  ;p'neralis«l  types  of  the  Smn-pi'IUla;  diffeiing  in  tho 
attachment  of  the  f^ill-memhmnes  to  the  iHthmux."  Though 
valid  for  the  family,  on  a  whole,  tliis  c)iai'act*^r  does  not  hold  good 
for  C.  ( Miivoamthiis)  mtriyfUun  in  which  the  nienibmnes  iii-e 
unitt^d  atid  free  fi-om  the  iitliinuH. 


NeaTIPI'S    OBLItlUUS,   H/t.  HOP. 

(Plate  X.) 
U.  X.  22  ;  A.  iii.  If* ;  V.  i.  5  ;  P.  15  ;  C.  17  ;  L.  lat.  St. 

Length  of  head  -tS  ;  height  of  body  2-1  in  the  total  ;  diameter 
of  eye  :!-5  ;  length  of  snout  3-9  and  of  caudal  20  in  the  length 
of  the  head  ;  interoi'bitol  space  convex,  filightly  Icmn  than  the 
diameter  of  the  eye  ;  hindev  limb  and  angle  of  preopercle  denti- 
oulated,  lower  limb  smooth. 

Body  compressed,  ventral  profile  but  little  lower  tlmn  that  of 
the  dorsal. 

Fill*. — The  dorsal  fin  originates  above  the  margin  nf  the 
opercle,  the  spines  regularly  increase  in  height  to  the  sixth,  which 
IH  I'T  in  the  length  of  the  head,  the  following  spines  hiv  but 
slightly  lower,  the  anterior  rays  are  of  the  same  height  as  tho 
last  spines,  and  gradually  decrease  in  length,  the  contour  of  the 
fin  is  thus  unbroken.  The  anal  commences  beneath  the  liegiiining 
<if  the  soft  dorsal.  Its  second  spine  is  very  strong  and  lonj^ 
much  longer  than  the  sixth  dorsal  and  1'3  in  the  length  of  the 
head  ;  the  third  spine  is  weaker  and  a  little  short^'r  :  the  anterior 
rays  are  longer  than  the  cori'esponding  ones  of  the  dorsal,  and  the 
margin  of  the  fin  is  almost  straight  The  ventral  spine  is  equal 
to  the  fourth  dorsal,  and  the  longest  rays  are  of  the  same  length 
OM  the  pectoral,  1  -4  in  that  of  the  head.  The  caudal  is  emaixi- 
nat«  and  the  depth  of  its  peduncle  is  equal  to  the  diameter  of 
the  eye. 

CoUnirn. — The  ground  colour  is  pale  giry,  with  six  c)bli<[ue 
«lark  bi-own  bands,  each  of  which  is  bordei'ed  with  black.  The 
first  is  double  above,  the  anterior  portion  arising  between  the 
eyes,  with  B  stiong  concavity  to  the  front,  the  jx^brior  portion 
pa.sses  from  above  the  hinder  margin  of  the  eve,  and  merged  with 
the  anterior  limb,  passes  downwards  across  the  preopei-ele  to  the 
ventral  spine.  The  second  band  originates  im  the  occiput,  ci'osses 
the  edge  of  the  opercle  and  base  of  the  i)ectoral  fin,  and  attains 
the  lower  profile  at  the  middle  of  the  adpivssed  ventral  sjiine. 
Each  band  beconies  successively  more  obliijue,  the  third  piissing 
from  the  l>ase  i>f  the  three  first  dorsal  spines  to  the  comm 
ment  of  tho  anal.      Tlic  next  band  joinn  the  v.-vii,  dorwil  s 
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and  the  middle  of  the  anal  fin.  T^e  fifth  band  originateH  at  the 
posterior  dors^  spines  and  proceeds  to  the  posterior  anal  n,y», 
the  Iftst  band  runti  nearly  parallel  to  the  margin  of  the  doraal  rays 
and  on  to  the  caudal  pedancle,  the  four  posterior  bands  extend 
on  to  the  scaly  portion  of  the  dorsal  and  anal  fins. 

Loe. — Two  specimens,  taken  at  Houtman's  Abrolho«t,  the 
larger  measuring  152  mm.  in  length. 

Ephippus  MULTlFASClATua,  JHeAardtuti. 
SeatopAiufut  mtUl^eueialut,  Richardson,  Voy.  "Ereb.  and  Terr.", 
1846,  p.  57,  pL  XXXV.,  figs.  4-6. 
Zoe. — Fremantle.     The  "  Butter  Fish  "  mentioned  as   having 
been  trawled  may  refer  to  this  species, 

Ch«T0DON   AB8ABIU8,  gp.  tttiv. 

(Plate  iL,  fig.  1). 
D.  niii.  21  ;  A.  iil  17  ;  V.  L  5  ;  P.  16  ;  C.  17+6. 

Length  of  head  3-7  ;  of  caudal  fin  5-2  ;  height  of  body  1-5  in 
the  total  length.  Diameter  of  eye  3-0,  and  length  of  snout  3*5 
in  that  of  the  head.  Interocular  space  convex,  equal  to  the 
diameter  of  the  eye.  Preoperculum  smooth,  body  ovate,  strongly 
compressed  ;  the  upper  profile  rounded,  the  lower  convex.  The 
fifth  donul  spine  iit  the  highest,  ita  length  twice  the  diameter  of 
the  eye ;  from  this  point  the  fin  falls  gradually  away  to  on 
obtuse  angle  at  about  the  middle  of  the  rayed  portion.  The 
second  anal  spine  is  longest,  ita  length  being  one-half  that  of  the 
head  ;  this  fin  b  evenly  rounded  ;  the  ventral  spine  is  1-6  in  the 
length  of  the  head,  and  the  longest  pectoral  ray  1  '3  in  the  same. 

The  scales  are  in  regular  series,  not  in  contrary  directions, 
those  of  the  middle  of  the  sides  larger  than  the  others;  the 
lateral  tine  forms  an  even  arch,  lower  than  the  dorsal  profile  and 
terminateH  in  advance  of  the  posterior  insertion  of  the  dorsal  fin. 

C'ofotirg.— Ground  colour  yellow  or  pale  brown,  snout  darker, 
the  dark  ocular  band  is  complete  above  and  is  a  little  narrower 
than  the  eye,  above  the  orbit  it  is  bordered  before  and  behind 
witti  a  light  band,  below  it  extends  to  the  margin  of  the 
Bubopercle,  The  body  bears,  on  ite  upper  half,  four  very  narrow 
dark  vertical  bars  slightly  inclined  forward  below,  they  pass 
downwards  from  the  bases  of  the  fourth,  sixth,  eighth  and  tenth 
dorsal  spines  respectively.  The  dorsal  fin  is  narrowly  edged  with 
black  ;  following  the  angle,  the  colour  becomen  submarginal, 
the  extremity  of  the  rays  being  white.      A  blax-k   white-edged 
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<M«lIun  IB  present  in  the  angle.  The  margin  of  the  anal  is  a 
i-Ather  broad  white  band  within  which  is  a  dark  brown  one,  very 
narrow  at  the  epinea  but  incrmaing  in  depth  so  that  it  occupieir 
nearly  the  whole  of  the  posterior  rays.  Pectoral  and  ventral 
without  markings.  A  very  faint  broad  bar  across  the  caudal 
peduncle,  in  line  with  the  anal  band. 

Length  of  specimen  119  mm.  trawled  in  the  waters  between 
Fremantle  and  Houtman'a  Abrolhos. 

Tbis  species  has  affinities  with  C.  merUnsii,  Cuvier  and 
Valenciennes  and  the  vety  cloeely  allied  C.  dieoni,  Regan : 
differential  characters  are  the  angnlate  soft  dorsal  with  its 
contained  ocellus,  the  sub-vertical  and  scarcely  oblique  body  bam 
which  have  a  different  inclination  from  those  of  the  other  species 
mentioned,  also  the  absence  of  the  yellow  area  on  the  posterior 
part  of  the  body.  Bleeker  placed  his  C.  axmthuntt  as  synonymoua 
with  C  mtrtermi,  but  Mr.  C.  T.  R«gan  appears  to  re^pu^d  tnis  aa 
distinct  also.'" 

CHBLMONOPa  TRUXCATUB,    KlIOT. 

Chttlodon    truncatus,  Kner.,  Sitzb.  Acad.  Wiss.   Wien,   xxziv., 
1859.  p.  442,  pi.  ii. 
Loe. — The  specimen  trawled  between  Houtman's  Abrolhos  and 
Fremantle  is  the  largest  I  have  seen,   measuring    322  mm.  in 
length. 

Htpbipops  hicholepis,  GUnther. 

(Plate  xii.) 

p.  xiL-xiii.  15-18  ;  A.  u.  13-16  ;  V.  i.  5  ;  P.  21  ;  C.  17. 

The  great  variation  which  this  species  undergoes  during  tb» 
coarse  of  its  growth  is  responsible  for  several  erroneous  deter- 
minations and  additions  to  the  Bjmon<»uy. 

Tbe  changes  which  take  place  during  the  life  of  the  species  to 
maturity,  have  been  lately  studied  by  Mr.  Allan  R.  McCuUocb, 
and  the  following  notes  are  based  upon  his  observations. 

In  the  smallest  specimens  examined  (15  mm.),  the  characteristic 
markings  are  developing,  but  are  not  clearly  defined  ;  tbe  scales 
also  are  incomplete,  the  head  and  back  as  far  as  the  dorsal  fin 
being  naked.  The  scales  do  not  yet  appear  on  tbe  fins,  and  the 
caudal  is  emarginate.     All  the  rays  are  simple. 

>■  Began.— Ano.  Hafc-  Ifat.  Hist.,  (7),  xiii.,  19M,  p.  277. 
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CS  KECOEDS  OF  THE  ID^TRILIAN  UL'BEUll. 

SpetimfiiM  '2'2  mm.  in  length  present  ft  most  j,'OrKeiius  appear- 
ance, being  of  brilliant  orange  colour,  U'mpereil  on  the  upper  part 
vf  the  budv  by  nunierous  black  dotx,  which  are  mucli  lai^r  in 
the  space  between  the  dorsal  and  anat  Bun.  Three  broad  dark- 
edged  blue  lines  run  from  the  head  backwanls  :  the  firet  arises  on 
the  snout,  Iwhind  the  upper  lip,  wliere  it  is  connected  with  its 
fellow  on  the  other  side,  and  skirtu  the  profile  to  the  anterior 
dui'sal  apines ;  the  second,  indicated  in  front  of  tlie  eye,  pasfies 
across  the  upper  part  of  the  eyeball  and  a))ov-e  the  lateral  linn 
to  a  large  black  blue-t^ged  ocellus,  which  occupies  the  lant  six 
ipinenand  portion  of  the  back  beneath  :  the  thini  runs  from  the 
comer  of  the  mouth,  below  the  eye,  across  the  operele,  and  is 
continued  an  a  dot  above  the  basal  portion  of  the  pectoral  fin. 
There  may  also  l)e  two  or  three  similar  d<rt«  l>etween  the  pectoral 
and  the  caudal.  A  lar^e  dark  spot  is  also  present  on  the  upper  part 
of  the  caudal  peduncle.  Tiw  spinous  diirHal  fin  is  reddish,  with  a 
blue  margin,  the  bascx  of  the  soft  dorsal  an<l  anal  are  orange,  the 
remaining  portitm  and  of  the  pectoral  and  caudal  hyaline. 
Ventral  fin  orange,  the  first,  elongate,  ray  and  the  anterior  edge 
of  the  anal  black.      This  stage  is  illustrated  in  fig.  1. 

Somewhat  larger  examples  wei-e  identifie<]  by  Bennett  with 
GlyjtkUodiiii.  hiiici^lalii*  and  by  the  writer  with  ''.'.  hjxnriifif/<iii. 

In  a  much  later  stage,  i-epresentwl  by  examples  measuring  72 
mm.  in  length,  the  dorsal  stripes  ai-e  relatively  much  narrower  and 
are  broken,  the  lowermost  beiiig  indicated  by  dots  only,  the 
ocellus  is  more  restricte<l  in  ai'ea,  being  confined  to  the  last  two 
spines.  A  wbit«  patch  is  pi-esent  on  the  opercle  and  numerous 
blue  spots  occur  on  the  hinder  half  of  the  body  and  soft  dorsal 
and  caudal  fins.  The  general  colour  is  darker  than  in  younger 
specimens,  this  being  most  noticeable  in  the  ventral  and  anal  fins, 
which  ai'e  of  greenish-black  hue.  This  phase  is  representol  in 
fig.  2,  and  appi'oaches  the  spe<-imens  nametl  Paniia  iiiirriilrim  I)y 
Giinther. 

The  adult,  which  attains  a  length  of  160  mm.,  is  wholly  bhick, 
with  the  exception  of  the  whit*'  opercular  ]iatch  which  is  per- 
sistent.    Traces  of  the  dorsal  ocellus  and  supra-caudal  blotch  may 

The  adult  is  repi-e.sentetl  in  fig.  3,  and  sucli  examples  owe  to 
Gdnthei-  the  name  Parma  t'jiiaiiiipiiinin. 

Chief  among  the  changes  incident  to  growth  may  be  mi-ntioned 
the  increased  depth  of  the  body,  the  i-educed  size  of  the  eye  and 
the  iiHiT'owing  of  the  pi-eorbital. 
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Till'  generic  named  I'arma,  Gunther,  is  he i-e  regarded  uh  syaony- 
moUH  vfith  Hyimiiopn,  Gill.  Some  noteK  on  t\n»  queHtion  will  hi< 
found  in  an  earlier  issue  of  the  Records." 

Tlie  synonoiny  of  the  species  would  ftpptuir  to  be  an  followx  i  - 

Htf>:popb  micbalepiii,  Grmther. 
aitlpki,iodoH  biocellalat,   BeDoett,  Proc.  Zool.  3oc.,  xxvii..  186»,  p.  -iit, 

Pisoan,  p).  ii.  (Dot  O.  bioceltatHt,  Curier  And  Vale  nci  in  net.) 
Parma  mierolrpu,  QQntber,  Cat.  Fiah.  Brit.  Mtu.,  i*.,  1S62,  p.  GT. 
Parma  nqtiBmipiatii;  Otlnther,  loc.  cil.,  pp.  68  md  605. 
J  Qlgpkidodo*  antlnttU,  St«iDdachDer,  Siczb.   kknA.   Wim.  Wien,   Iri., 


Liic. — This  Hpeciex  ut  common  in  Fort  Ja(;kson  and  neighbouring 
wat^i-K,  whence  the  examples  studied  and  figured  were  taken, 
Mr.  Woodward's  Kpecimens  wert-  obtainetl  at  Houtman's  Abrolhm. 

PSEUDOLABBUS   PCSCTULATUS,    GilUiher. 

lAthriththyt  yMnfUilutii,  Gunther,  Cat.  Fish.  Brit.  Mus.,  i\-.,  iHdj, 
p.  lift. 

(Plate  xiii.) 

Mr.  Woo<lwar«l  forwanls  specimens  of  this  sjM'fics  fnuii 
Manduraii ;  Castelnau"  recorde<l  it  from  the  Wewtem  State  and 
the  AuHtralian  Mufieum  poHseM-H  exampleH  taken  in  South  .Aus- 
tralian waterM. 

In  one  .specimen,  undoubtedly  of  this  species,  the  jwde  lilui- 
spots  cannot  be  detected,  and  ha\'e  indeed  aLmottt  faded  fnim  all. 
In  the  absence  of  more  -stable  points  of  differenci;  we  may  assume 
that  Cast<.'inau's  iMhrirhthi/n  i-Jflrnnix'",  as  he  himself  hintinl, 
represent*  an  example  so  fade^l. 

Tlie  root  of  this  latUT  si>efifiu  name  is  uae^l  several  times  hy 
Castelnau  in  hia  paper  on  the  FisiieH  of  Western  Australia.  His 
^nus  Edvlui  is  rediagnosed  by  Mr.  J.  1).  Ogilhy",  who  wiHtes  : 
"  Deyir.  igH."  Though  I  regard  a,  zoological  name  as  a  name 
only,  without  significance,  Mr.  Ogilby  carefully  studies  the  ety- 
niologj',  but  in  this  instance  failed  to  a.seertain  the  origin  of  the 

"  Waits.— Bee-  Austr.  Uus.,  t.,  1904,  p.  16)1. 

"  Cutelnau.— Proc.  Zool.  Soc.  Vict.,  ii..  1873,  p.  138. 

"  CastelnaD.— £oe.  cil.,  p.  13T. 

M  OKilbj.— Proc.  Linn.  Soc.  N.  S.  Walei,  hit.,  ISDil,  p.  176. 
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In  R.  H,  Major's  "  Early  Voyages  to  Term  Australis"," 
we  read  : — "  It  would  seem  that  another  of  the  outward  bound 
*hips  referred  to  in  the  Dutch  recital,  as  visiting  the  coantn  of 
New  Holland,  was  commanded  by  Ekiel,  and  the  land  there 
<liHcovered,  which  was  on  the  west  coast,  was  nanied  the  land  of 
Edel.  From  Cunpbell's  edition  of  Harris's  voyages  we  learn  that 
this  discovery  was  made  in  1619." 

PsKUDOLABBUs  TKTRicus,  HkKardson. 
I^lirim  tftrKiu,    Richardson,    Proc.    Zool.    8oc.,    1840,    p.    25 ; 

Voy.  "Ereb.  and  Terr.",  Fishes,  1848,  p.  126.  pi.  lv.,fig.  1. 
lAibritlithyit  bMUickii,  C^stlenau,  Proc.  Zool.  Soc.  Vict,  ii.,  1873, 

p.  137. 
The  examples  forwarded  from  Mandurah  are  unquestionably 
identical  with  that  described  by  Castlenau.  The  lower  caudal 
ray  is  long  equally  with  the  upper  one,  and  though  I  do  not  lind 
that  the  vertical  fins  have  the  fine  blackish  edge  described  by 
Giinther,  the  black  spot  at  the  upper  pectoral  base  is  present.  In 
Richardson's  figure  the  ventral  is  inserted  too  high  on  the  body 
so  that  the  distance  between  its  base  and  that  of  the  pectoral  is 
not  sufficiently  great  The  pectoral  is  illustrated  as  having  a 
rounded  margin,  in  our  examples  it  is  sinuous,  with  the  upper 
rays  much  the  longer.  As  the  drawing  is  structurally  incorrect 
in'reapect  to  the  ventral,  we  may  doubt  its  accuracy  in  respect 
to  the  pectoral  and  caudal  also. 

PSEUDOLABRUS  fiUENTHKRI,  Bledn: 

Pfwlolabrns  gumtheri,  Bleeker,  Versl.  Med,  Kon.  Akad.  Weten., 
xiv.,  1862,  p.  126. 
Lae. — Freman  tie. 

Harpb   volpina,  Sirliarilnon. 
Cotxyphut  riilpiniit,  Richardson,  Proc.  Zool.  Soc.,  1850,  p.  71. 
t.oc. — Houtman's  Abrolhos. 

Ophthalmolepis  liseolatus,  Cuiier  <f  Valrneimitfs. 
Julh  lineolatiif,  Cuvier  and  Valenciennes,  Hist.  Nat  Poiss.,  xiii., 
1839,  p.  436. 
L<h: — Houtman's  Abrolhos. 

"  Uajar.—Eatlj  \oj.  to  Tem.Auatr.,  l&GS,  p.  Ixuvi. 
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Odax  richarubomi,  (runther. 
Odax  piiUtu,    Cuvier  and  Valein/iennes,  Hint   Nat.  Poiss.,  xiv., 

1«39,  p.  304,  pi.  occcviii.  (not  FornUr). 
Jiditf  drinijii,  Richardson,  Icon.  Pise.,  1843,  p.  6,  pf.  iii.,  fig.  1. 
0(^a.r  rtfAarrft'/ntt,  Giinther,  Cat  Fitih.    Brit.   Mus.,  iv.,  1862,  p. 
241. 

I  have  previously  recorded  this  species  from  Western  Australia; 
the  examples  now  in  hand  were  ti^en  off  Houtman's  Abrolhos. 
It  may  be  pointed  out  that  those  authors,  who,  would  accept 
a  drawing  as  the  hasis  of  a  description,  should  use  Richardson's 
name  Odax  drinifii  in  preference  to  the  later  one  of  Ounther. 

The  drawing  is  very  defective  and  led  Richardson,  against  his 
better  judgment,  to  ascribe  the  fiah  to  the  genus  Julu  instead  of 
Oilax ;  he  was  impelled  to  this  course  mainly  from  compai-ison 
with  a  Chinese  drawing  ! 

Olistuops  cvanomelas,  Riehardnm. 

Ulitthofu'  eyanom^iu,  Richardson,  Ann.  Mag.  Nat.  Hist,  (2),  vii., 
1851,  p.  291. 
Lite. — Houtman's  Abrolhos. 

Heterobcarus  filambntosus,  Cat/fhiaii. 

HfUi-mcafvt  filameittmiiK,  Castelnau,  Proc.  Zool.  See.    Vict.,  i., 
1872,  p.  245. 
Loc. —  Houtman's  Abrolhos. 

Caranx  speciosub,  Forxkal. 
t>f<imber  »pecio»u»,  Forakal,  Descr.  Anim.,  1775,  p.  54. 
Loc. — Fremantte. 

CaR-^NX  ABVATD8,  /'I'ls/fli. 

Sriirna  annala,  Forskal,  Descr.  Anim.,  177-5,  p.  -5.3. 
Jaic, — Fremantle. 

Traciiisotus  nAiLLOXii,  J .aei'jirde. 

<',nii>moiii»  baiUottii,  Lacepetle,  Hist.  Nat.  Poiss.,  iii.,  1802,  ji.  93, 
pi.  iii.,  fig.  1. 
Luf. — Mand  u  rah . 
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72  HECOKDS  OK  THE  AUSTBArjAS   ML3EUM. 

DRAUicrtTiiYs,  ;/(■».  niir. 

t'aillillj  fiRAMIUE. 

Rwlv  ovate,  t-imipressiHl,  w)ver©d  with  niixlerate  cycloid  scalen, 
iHtciul  line  present,  complete.  Mouth  wide,  oblique;  the  lower 
jaw  the  Longer  ;  a  band  of  minute  teeth,  Bcareely  perceptible  tii 
the  touch,  in  eiich  jaw,  teeth  also  present  on  the  vomer,  palatines 
and  tongue.  No  ce.iophageal  teetli.  Majcillary  broad,  scaly, 
Operele  with  two  flat  points,  preopercle  entire.  Snout  broatl, 
head  not  declivous,  supiTioccipital  crest  well  developed,  but  not 
extending  forwarrl  Ijeyond  the  eyes. 

Doi-sal  and  anal  iins  long,  the  anterior  lobes  elevated  and 
falcate,  the  tii'st  spine  of  the  fonner,  behind  the  vertical  of  the 
venti'al  fin.  The  dorsal  fin  has  five  spines  and  about  twen^-nine 
rayn,  the  anal  three  (?  or  four)  spinen  and  about  thirty  rays.  In 
both  fins  tJie  wpinoti  are  closely  adnate  to  the  respective  rays. 
The  ventrals  are  small,  placed  below  the  base  of  the  pectorals, 
with  one  spine  and  five  vv.yn.  The  pectorals  are  placed  in  the 
lower  half  of  the  body.  The  vertical  fins  densely  clothed  with 
small  scales.  Branchiostegals  seven,  caudal  peduncle  of  moderate 
depth,  not  slender. 

Bkamiciithvs  wooowabdi,  »/>.  wn'. 

(Plate  Kiv.) 

i).  v.  -I'd:  A.  iii.  (■'  iv.)  .30;  V.  i.  5 ;  P.  16  ;  C.  17  +  6.  U  lat.  50, 

L.  tr.  7/20. 

I>-n;^h  of  heaal  -t'S  ;  height  of  body  at  the  origin  of  the  dorsal 
fin  1  ■''.")  in  the  total ;  eye  very  large,  its  diameter  half  the  length 
of  the  head ;  .inout  short  51  ;  and  length  of  caudal  5-4  in  the 
same.  Intei-orbital  space  very  con\ex,  twice  the  length  of  th« 
sniiut.  Opereular  margins  smooth.  Lower  profile  slightly  more 
convex  than  the  upper. 

Tlif  <loi-sal  fin  begins  well  behind  the  vertical  of  the  operele, 
the  spines  are  closely  adnate  to  the  soft  portion  and  successively 
inci'cuse  in  height,  the  fifth  being  equal  to  the  diameter  of  the 
eye  :  the  ant<'rior  rays  are  much  higher,  the  second  being  three- 
fourths  more,  or  l"ir»  in  the  length  of  head  ;  following  the  lobed 
portion  the  rays  are  short  and  the  base  of  the  whole  fin  is  slightly 
inoi-e  than  liaif  the  total  length.  The  anal  fin  is  similar  in  fomi 
and  length,  but  occupies  a  slightly  more  posterior  position :  the 
sci|ueiu^;  of  the  anal  spines  suggests  that  one,  the  second,  has 
Ixt'ii  Inst,  the  tiiird  existing  spine  is  of  the  same  length  as  the 
fifth  dorsal.  The  ventrals  are  short  and  do  not  reach  the  anal  : 
tlie    spine  is  a  little  longer  than  half  tlie  diameter  of  the  eye. 
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The  pectoral  is  falcate,  its  third  and  fourth  upper  rays  a  little 
less  than  the  head  in  length.  The  caudal  fin  is  deeply  cleft  but 
not  forked  as  in  Srama,  the  peduncle  is  relatively  deep  being  but 
little  less  than  the  diameter  of  the  large  eye. 

Sfola. — The  scales  are  simply  cycloid,  thoae  above  the  lateral 
line  arranged  obUquely  upwardB.  The  lateral  line  commences 
with  a  strong  curve  to  beneath  the  dorsal  spines,  whence,  it 
runs  almost  straight  to  the  end  of  the  caudal  rays. 

Colours. — The  colour  appears  to  have  been  silvery,  the  fins  are 
dark  brown,  without  markings. 

The  general  habit  of  this  species  suggests  that  it  is  an  inhabi- 
tant of  somewhat  deep  water. 

I  have  pleasure  in  associating  with  this  interesting  Ash,  the 
name  of  Mr.  Bernard  H,  Woodward,  Curator  of  the  Western 
Australian  Museum. 

Length  172  mm. 

Loc. — One  example  from  Mandurab. 

_  Paralichtbts  MUEU.BBI,  Kliimiiujer. 
Pttudorliombii*  miiUeri,  Klunzinger,  Arch,  fiir  Naturg.,  1872,  p. 

40;    Sitzb   Akad.Wiss.Wien,  Isxx.,  1879,  p.  407,  pi.  ix., 

fig- 2. 
Very  little  colour  appears  to  be  developed  in  this  species,  but 
OS  most  of  the  scales  are  lost  in  the  two  examples  forwarded, 
precise  information  is  not  available,  A  dark  spot,  probably  an 
ocellus,  is  present  on  the  lateral  line  at  the  beginning  of  the  last 
third  of  the  body.  The  figure  quoted,  represents  eitJier  a  dextral 
example,  or  was  reversed  in  drawing.  The  specimens  were  trawled 
between  Fremantle  and  Houtman's  Abrolhos. 

CyNOGLOSSUB  BROADHITRBTI,  «/'.  noV, 

(Plate  viii..  fig.  2.) 
D.  107  ;  A.  86  ;  C.  10 ;  L.  lat.  88  ;  L.  tr.  iutnr  L.  lat.  13. 

Length  of  head  5-77  ;  depth  of  body  3-9  in  the  total  length  ; 
diameter  of  eye  82 ;  and  length  of  snout  30  in  the  head. 

The  eyes  are  situated  about  half  a  diameter  apart,  the  upper 
being  a  little  in  advance  of  the  lower.  One  nostril  is  placed 
between  the  eyes,  the  other  in  front  of  the  lower  eye.  Mouth 
strongly  curved,  ite  angle  in  advance  of  the  middle  of  the  head, 
reacl^g  to  below  the  centre  of  the  lower  eye.  Lips  not  fringed. 
Rostral  hook  very  short.     Operele  oblique,  notched  b^ind. 
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Tei'tk. — 'Minute,  present  on  the  blind  side  only. 

Sealft. — On  the  left  aide  strongly  ctenoid,  each  scale  with  from 
three  to  five  spines  :  scales  on  the  blind  aide  cycloid.  Two  lateral 
lines  on  the  left  side,  the  lower  passi^s  from  the  snout,  above  the 
eye,  to  the  tip  of  the  caudal.  There  are  eighW-eight  pierced 
ficales  along  this  line,  posterior  to  the  preopercle.  The  upper 
lateral  line  commences  on  the  rostral  hook  and  follows  the  profile 
of  the  head  to  the  dorsal  edge  which  it  skirts  to  the  base  of  the 
hundred  and  first  ray,  and  it  traverses  the  space  between  this 
and  the  next  one.  A  vertical  line  of  pores  connects  the  upper 
and  lower  lateral  lines  and  is  continued  round  the  margin  of  the 
preopercle  whence  a  branch  ia  given  off  at  its  angle  to  the  opercle. 
One  lateral  line  only  on  the  blind  side. 

There  is  a  single  ventral  fin  only  and  .the  pectorals  are  obsolete. 
The  dorsal  fin  commences  on  the  front  margin  of  the  head  and  is 
confluent  with  the  caudal,  as  is  also  the  anal. 

Uolnur. — Uniform  brown,  without  markings. 

Five  examples  received,  the  largest  of  which  measures  270  mm. 

Structurally  this  species  appears  to  be  nearest  allied  to  (.'. 
bornfamn,  Otinther,  differing  in  the  proportions  of  the  head  and 
body,  also  in  the  absence  of  markings. 

This  is  the  only  species  of  the  genus  Cynoijloiaini,  as  restricted,  so 
far  found  in  Australian  waters,  and  wiUi  it  I  connect  the  name  of 
Mr.  F.  C.  Broadhurst  who  was  jointly  instrumental  in  procuring 
the  collection  of  fishes  dealt  with  in  this  paper. 

L<>c. — All  were  taken  in  the  trawl  off  Camanon  to  the  north- 
ward of  Houtman's  Abrolhos. 

SvNAMCiDiUM  HORBtDUH,  Tjinmtus. 
Sorpana  horrida,  Linneus,  Syst.  Nat.,  ed.  xii.,  1766,  p.  453. 
/..or. — Houtman's  Abrolhos. 

Neosbbabtes  panda,  Richardson. 
Seorptena  panda,  Richardson,  Ann.  Mag.  Nat.  Hist.,  ix.,  1842,  p. 
216. 
Liye. — Houtman's  Abrolhos. 

PTEBrOOTRIOLA  POLTOHHATA,  KichaTdum 

Trigla  jiiilitommata,  Richardwn,  Proc.  ZooL  Soc.,  1639,  p.  96. 
lAe . — Fremantle. 
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CheLIDONICHTHYS  KUMU,   tc.wiH  lb  (iarnot. 

Triffla  kiimu,  LesBon  and  Gamot,  Voy.  "Coquille,"  1830,  p).  xix. 
L(K. — Houtman's  Abrolhos  ;  Fremantle. 

PaBAPERCIB  NEBULOai  B,  ^((0^  <0  (iaiiiiard, 
Pereii  nebulotui,  Quoy  and  Gaimard.Voy.  "Uranie  et  Physicienne," 
.    1825,  p.  349. 
Loc. — Mandu  rah . 

PaTjBCUb  fronto,  Rirhardson. 
PaUtfHf.  frtinto,  Richardaon,  Ann.  Mag.  Nat.  Hiflt.,  xiv.,  1844, 
p.  280. 
Some  remarks  on  the  synonomy  of  this  species  will  be  found 
under  the  heading  of  P.  maeiilatiii. 

Loe. — The  example  forwarded  was  trawled  between  Fremantle 
and  Houtman's  Abrothos. 

Pat^cus  maculatus,  Gunther. 
Patactu  jnaculanm,  Giinther,  Cat   Fish.  Brit   Mub.,  iiL,  1861, 
p.  292. 

(Plate  XV.) 

The  specimen  forwanied  was  obtained  at  Fremantle,  the  type 
locality,  and  agrees  quite  well  with  the  original  description, 
differing  in  fact  as  far  aa  asceriiainable,  only  by  having  tiiirty- 
two  in  place  of  thiriy-one  doreal  rays,  of  which  twenty  are 
spinous ;  the  first  is  extremely  short,  in  front  of  the  base  of  the 
second  spine,  and  the  third  is  longest 

The  caudal  has  nine  rays,  the  lower  of  which  are  shorter  and 
Uiicker  than  the  upper  ones. 

The  tubercle  described  as  being  midway  between  the  eye  and  the 
end  of  the  snout  is  perforate  and  constitutes  the  posterior  nostril, 
the  anterior  one  lies  in  another  smooth  area  nearer  the  mouth. 

A  Tasmanian  example  further  differs  by  having  thirty-three 
dorsal  spines  and  especially  in  the  length  of  the  pectoral  fin, 
which  is  longer  than  in  the  Western  Australian  fish,  and  almost 
as  long  as  the  head.  The  body  also  is  relatively  deeper ;  these 
slight  variations  may  be  of  individual  or  local  import  only.  In 
neither  specimen  can  I  trace  the  lateral  line  described ;  a  non- 
poroua  ridge  is  possibly  referred  to.  The  Western  Australian 
specimen  is  here  figured  natural  size :  its  total  length  being  164 
mm.  It  is  thus  much  larger  tJutn  either  the  type  (80  mm.)  or 
Caatelnau's  specimen  (90  mm). 
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Steindachner"  tdeatified  a  specimen  from  St  Vincent's  golf 
with  Patacat  maculatm,  but  evidently  miBonderatood  the  sen- 
tence : — "  The  dorsal  fin  ia  perfectly  continuous,  extending  from 
the  snout  to  the  middle  of  the  caudal  fin." 

In  hie  example,  as  figured,  the  dorsal  is  free  from  the  caudal 
fin  and  is  attached  to  the  middle  of  the  slender  peduncle.  To 
emphasise  this  peculiarity  he  prop9sed  the  aub-genus  yropataeiu. 

This  author  placed  P.  iraterh/yimi,  Castelnau",  as  a  synonym  of 
P.  macidatiis,  but  judging  by  the  radial  formula  and  the  con- 
dition of  the  caudal  rays,  it  is  equally  distinct  from  that  species 
but  identical  with  St^indachner's  example.  As  the  generic  name 
Neopatteciis  was  nominally  founded  on  P.  riuuidatut,  though 
actually  on  a  specimen  of  another  species,  it  may,  without  violation 
of  zoological  nomenclature,  accompany  the  latter,  the  name  of 
which  would  therefore  be  Xtopatceeax  traUrhoiitii,  Castelnau. 

In  1890  Mr.  R.  M.  Johnston  published  a  complete  list  of 
Tasmanian  Fishes,  and  included  PaUteu*  armatun,  Oiinther ;  I 
have  not,  so  far,  found  any  other  refetvnce  to  this  species,  and  am 
inclined  to  regard  it  as  a  manuscript  name,  or,  seeing  that  we 
have  an  example  of  P.  tnafuUUM  from  Tasmania  as  a  lapfua  calami 
for  that  name.  Some  further  confusion  in  respect  to  the  species 
of  this  genus  is  apparent,  Richardson  described  P.  fronto,  the 
type,  as  exhibiting  the  dorsal  formula  24/16.  Gtinther,  by  error, 
prints  thirty  instead  of  forty,  and  appears  to  have  been  himself 
misled  thereby,  for  he  describes  as  a  new  species  P.  iuboeeUatut 
from  South  Australia.  A  careful  comparison  fails  to  reveal  any 
essential  differences  between  the  two,  such  being  reducible  to  a 
variation  of  one  dorsal  and  one  anal  ray. 

Macleay"  perceived  that  an  error  bad  been  made,  but  failed  to 
elucidate  the  difficulty.  Of  P.  maculatan  he  writes : — "  Dr. 
Oiinther's  description  of  this  fish  cannot  be  accurate,  or  its 
resemblance  to  /ronto  must  be  very  slight.  It  will  probably  be 
found  that  for  I>.  31  we  should  read  B.  41." 

An  obvious  misprint  in  Richardson's  description  "A.  11/15." 
is  corrected  by  Kfacleay  to  "  A  11/5." 

The  following  represents  my  conception  of  the  synomomy  as 
far  as  I  am  in  a  position  to  read  it.  Not  having  access  to  the 
Anzeiger  Akad.  Wiss.  Wien.,  I  am  unaware  if  Xeopataxm  was 
first  characterised  there  or  in  the  Sitzungsberichte. 

>*  SteiDdHChuer.— Sltib.  K.  Akad.  Wi«(.  Wien,  luxvtii.,  lS8i,  p.  1067. 

pi.  Tii.,  ftit.  8. 
"  CmtUnaa.— Proc.  Zool.  Soc.  Vict.,  i..  1872,  p.  844. 
"  MaclMj.— Proc.  Linn,  Soc  N.  S.  Walw,  .i.,  1881,  p.  81. 
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pAT«:iiH,  Sickardnm,  1844. 
Add.  Hkf.  Nat.  Hiit.,  ziv.,  1844,  p.  280. 

1.  f./hiN/D,  KichBrdwD./of.  nf.,BiidTo7."Ereb.  &  Terr.",  Tchth.,  1845. 
p.  SO.  pi.  xiii. ;  Qilatber,  Cat.  Fiih.  Brit.  Una.,  iii.,  1861,  p.  292,  nnd 
Study  at  Fisheti,  18S0.  fig.  227;  Uaolmj.  Free  Lion.  8oc.  N.  S. 
Waleii,  Ti.,  IS81.  p.  30, 

P.  tubocellatiu.  GUntlier,  Froc.  Zool.  Bm.,  1671,  p.  665,   pi.  Ixi*.; 
HbcUbj,  Proc.  Linn.  Soc.  N.  S.  W«lea.  vi.,  1681,  p.  31. 

2.  P.  Moeulala.  (ifiuther.  Cat.  Fiab.  Brit.  Udb..  ill..  1861,  p.  392; 
CastAlnan,  Proc.  Linn.  Soc.  N,  8.  WalM,  ti.,  1876,  p.  231 ;  MiialeRj. 
Ptoc.  Lion.  Soc  N.  8.  Waies,  vL,  1881,  p.  31 1  Waite,  a»tt  p.  76,  pi.  xt. 
f.  F.  amatut,  Ganthur  (fide  JohneloD),  Pioc.  Bay.  Soc.  Tatm  . 
160O(t891J,  p.  33. 

3  F.  titKenlit,  8teinditchiiflr.  Anc  K,  Akul.WiM.WieD,1883,p.l9e,  and 
Sitab.  E.  Akad.  Win.  Wien,  Uxxviu.,  L884,  p.  1066,  pi.  vii.,  &g.  2. 

NioPATacvs,  SUt»dac\ntr,  1863. 
?  Adz.  E.  Akod.  Wim.  Wiea,  1683. 
4.     S.  waterhoatii,  CaatfllDan,  Prou.  Zool.  Soc.  Vict,  i„  1672,  p.  244 

MaclBay.  Proc.  Linn.  Sec.  N.  S.  Walo*,  vi..  1881.  p.  31. 

P.  aaculatiu,  Steindaohner  (not  G(lnth«r),  loe,  cil.  A  Sitab.  K.  Akad. 

Win.  Wien,  lizxfiii.,  1864,  p.  1087,  pi.  rii.,  Ax-  3. 

DiPCLCS,  i/en.  nov. 
Family  Bbotulid£. 

GeDeral  habit  of  Gobioiden.  Body  greatly  elongate,  compressed 
behind,  naked.  Head  small,  naked,  not  spinose,  no  external 
eyes ;  mouth  sntall,  slightly  oblique,  no  barbels,  jawH  equal ; 
teeth  small  in  bands,  present  in  both  jaws,  on  the  vomer  and 
palatines.  Large  pores  in  front  of  the  snout  and  lower 
jaws,  surrounded  by  folds  of  membrane  probably  tactile. 
Branch iostegals  six,  no  pseudobranchiee.  Gill  membranes  wide, 
united,  not  free  from  the  isthmus.  Dorsal  and  anal  fins  low, 
not  diiferentiat«d  from  the  caudal.  Pectorals  normal ;  ventrals 
small,  close  together  each  &a  undivided  filament  near  to  the 
humeral  symphysis.  Vent  a  transverse  opening  appixiaching  the 
middle  of  the  body.  Urogenital  orifice  with  distinct  external 
opening,  bounded  by  very  lai^e  transverse  labia,  at  least  in  the 
male. 

This  genua  appears  to  be  nearest  allied  to  Aphijonii»,  Giinther", 
and  Sriailimw^,  Garman".  Fruni  the  fonner  it  is  immediately 
distinguishablt'  by  its  elongate  .form,  complete  dentition  and 
united  gili-membranes ;  the  latter  chameter  and,  among  others^ 
the  non-pedicilate  pectoral  serve  to  separate  it  from  Sciadonits. 

">  Oantliei 
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D1PULU8  CfiCUS,  »p.  nov. 

(Plate  xi.,  fig.  2.) 

Length  of  head  8-3  in  the  total,  its  depth  equal  to  that  of  the 
body,  or  1 7  in  its  length.  The  width  of  the  head  ia  slightly  more 
than  ita  depth  and  much  greater  than  the  thickness  of  the  body. 

The  snout  is  very  tumid,  its  anterior  profile  almost  vertical ;  in 
4X)mpany  with  the  front  portion  of  both  upper  and  lower  jaws  it 
bears  a  number  of  large  poreR,  surrounded  by  folds  and  flaps  of 
membrane  (see  fig.  3a). 

Simple  pores  are,  in  addition,  present  on  other  parts  of  the 
head,  notably  a  pair  above  the  expanded  end  of  the  maxilla,  and 
a  senes  at  long  intervals  along  the  rami  of  the  mandible.  The 
posterior  nostrils  are  very  evident,  situated  near  the  end  of  the 
snout,  and  have  a  supero-lateral  aspect,  the  anttrior  ones,  which 
may  not  l>e  distinguished  from  the  pores  referred  to,  appear  to  be 
placed  on  the  front  aspect  of  the  snout  within  the  dermal  folds. 
Eye  not  visible.  The  orbit,  as  ascertained  through  the  skin,  lies 
wholly  within  the  anterior  third  of  the  head,  its  diameter  being 
half  the  length  of  the  snout. 

Teeth.—The  teeth  are  very  small  and  sharply  pointed,  and  are 
present  in  bands  in  both  jaws,  on  the  vomer  and  palatines. 

The  maxilla  is  greatly  broadened  behind,  and  extends  to  far 
beyond  the  hinder  margin  of  the  orbit. 

Fins. — The  dorsal  fin  begins  behind  the  base  of  the  pectoral, 
its  distance  from  the  snout  less  than  one-sixth  of  the  total  length, 
caudal  excluded.  Origin  of  anal  nearer  to  the  snout  than  to  the 
base  of  the  caudal.  Pectoral  normal,  less  than  half  the  length  of 
the  head.  The  ventrals  consist  each  of  a  simple  ray  placed  close 
together,  in  advance  of  the  pectoral,  they  are  very  short,  equalling 
the  snout  in  length.  Vent  situated  far  behind  the  head,  its 
distance  therefrom  three-fourths  the  post-ventral  length.  It  is 
quite  distinct  from  the  uro-genital  orifice,  which  is  bordered 
before  and  behind  with  very  large  labia.  Immediately  within 
the  anterior  lip  is  a  pair  of  Iturge  1^-like  appendages  at  the  base 
of  which  lies  the  penis. 

The  folds  and  flaps  of  membrane  Burroonding  the  pores  on  the 
anout  and  mandible  recall  the  condition  in  some  of  the  leaf-nosed 
Bats.  The  analogy  may  indeed  be  very  close :  the  fish  is  blind 
and  the  Rhinolophidie  hunt  in  the  dark. 

"  In  tbeir  habits  thay  appear  ti#  differ  from  other  insectiroroa^  Bats 
witboat  nasal  apponda^ieB,  inhabilioft  the  Mine  regions,  b^  cominn  ont 
later  in  the  ereninit,  or  wbeo  the  aan  haa  oompUitBly  gone  dowD  below 
tbe  berlaon.  Tiiia  peculiarit;  ii  probably  eonneated  nitb  tbeirpoHewlon 
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of  apMiBl  orgKn*  of  toach  id  the  c«mpliCKtad  noae-le<t(,  aod  dalicktely 
fortned  mra  and  mnnibranea,  whloh  nwj  psrmit  them  to  oommeDce  and 
continue  their  bunt  for  insset  Diej  nt  a  time  when  other  Bnta  havo 
retlrod  to  their  ■leeping-placee.'^ 

The  large  size  of  the  genitaJia  and  the  development  of  special 
organs  in  this  fish,  indicates  that  copnlation  actually  takes  place, 
a  circumstance  also  diatinctly  correlated  with  blindnees, 

Loc—THie  single  specimen  forwarded  is  a  male,  152  mm.  in 
length,  and  was  taken  off  Fremantle. 

MOHACANTHOS  caiXENSIB,    Bloch. 

BtdUtn  ehhiejma,  Bloch,  Ichty.,  iL,  1787,  p.  29,  pi.  Hi.,  fig.  1. 
(loc. — Fremantle. 

MONACANTHUS   MEOALOURUB,  Hicluirdton. 

Monacantkas  meffiUourm,  Richardson,  Icon.  Pise,,   1843,  p.  5,  pi. 
L,  fig.  3. 
Imc. — Houtman'a  Abrolhos. 

FSEUDOMONACANTHUS  GALII,  np,  HOC. 

(Plate  xvi) 

Length  of  head  3'2 ;  height  of  body  at  the  first  anal  ray  2-6 ; 
and  length  of  caudal  51  in  the  total.  The  eye  is  almost  round 
sad  lies  midway  between  the  end  of  the  snout  and  the  first  dorsal 
ray ;  its  diameter  is  one-fifth  the  length  of  the  head ;  the 
interorbital  apace  ia  convex  and  contained  41  times  in  the  same. 

The  gill  opening  is  oblique  and  placed  immediately  beneath 
the  eye,  it  is  distant  therefrom  about  the  diameter  of  the  orbit. 
The  nostrils  are  situated  in  a  shallow  depression  half  a  diameter 
in  advance  of  the  eye,  each  in  a  short  cutaneous  tube. 

The  head  is  deeper  than  long,  a  little  concave  on  the  snout, 
slightly  tumid  above  the  eye;  the  lower  profile  is  moderately 
straight  to  the  pelvic  spine. 

The  dorsal  spine  ia  placed  above  the  last  third  of  the  orbit,  and 
nearer  to  the  rays  than  the  end  of  the  snout,  it  is  without  distinct 
barbs,  the  front  and  sides  being  granular ;  its  length  approaches 
half  tiiat  of  the  head.  The  rays  are  highest  medially,  tJie  longest 
being  one-fouirth  the  length  of  the  heed.  The  anal  arises  beneath 
the  sixth  dorsal  ray  and  is  continued  posteriorly  beyond  that  fin 
to  which  it  is  similar  in  form,  but  its  rays  are  not  quite  so  high. 

■>  Dobaon.— Cat.  Cbiroptei*  Brit  Hoa ,  1878,  p.  100. 
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The  ventral  proceas  is  but  little  extensible,  and  its  spine  is 
email  and  granular.  The  pectoral  is  rounded  and  its  third  rar 
is  one-fifth  longer  than  the  eye.  The  caudal  is  short  and  rounded, 
the  peduncle  is  stout,  its  height  being  half  the  length  of  the  fin. 

The  whole  of  the  head  and  bodj,  the  bases  of  the  vertical  fins 
and  the  outer  aspect  of  the  alternate  caudal  rays  uniformly 
covered  with  small  bifurcated  spines,  so  densely  placed  as  to  give 
a  velvety  feel  to  the  touch. 

Colours. — -The  colours  are  not  well  preserved,  but  as  far  as 
ascertainable  are  as  follows  : — Unifonnly  dark  brown,  the  body 
marked  with  narrow  longitudinal  black  lines  about  as  wide  as  or 
narrower  than  the  interspaces.  Immediately  behind  the  head 
they  are  about  twelve  in  number  but  are  successively  lost 
posteriorly  and  none  attain  to  the  caudal  peduncle,  the  bead  and 
lower  fourth  of  the  body,  except  in  the  region  of  the  pelvic  spine, 
are  without  markings.     Fins  pale  brown. 

Total  length  300  mm.     Taken  at  Sharks  Bay. 

At  the  request  of  Mr.  Woodward,  this  fish  is  named  after  Mr. 
C.  F,  Gale,  Chief  Inspector  of  Fisheries,  Western  Australia. 

PSEODOHON ACANTHUS  HIFPOGREPIS,  Quot/  d  Gatmard, 

Balhtes  kippoerepis,  Quoy  and  Gaimard,  Voy.  "Uranie  et  Physi- 
cienne,"  1824,  p.  212. 


PSEUDOMONACANTHUB  ORANULATUS,  Shaw. 

BalUte*  granulatiu,  Shaw,  in  White's  Voy.  N.  S.  Wales,  1790,  p. 
295,  fig.  2. 

Lot, — Mandurah  ;  Fremantle  ;  Houtman's  Abrolhos. 

PsEUDOMOS ACANTHUS  BROWNii,  Riclutrdton. 

AUiiterius  brou-nii,  Richardson,  Voy.  "  Ereb  and  Terr.",  Ichth., 
1846,  p.  68. 

Loc. — Fremantle. 

Ch£TODERHIS  pbnicilugerus,  Ciirier. 

BalinUi  prnieiUigerus,  Cuvier,   R^gne  Anim.,  ed.  2.,  ii,  1829,  p. 
37<  (footnote),  and  iii.,  1830.  p.  433,  p!  xi.,  fig.  3. 
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Castelnau"  recorded  this  species  from  Fremantle,  whence  we 
have  a  fine  example  measuring  27  mm. 

Mr.  C.  T.  Regan"  does  not  admit  duetodermis  as  a  valid  genus 
Mid  remarks  on  the  similarity  of  the  species  to  Monacanllim 
tomentoiu*. 

Ca«!TODEBHlS  HACCULLOCHI,  Sp.  nov.  0 

(PI.  jtva) 

D.  ii.,  27;  A.  26;  P.  12  iC.  12. 

Length  of  head  2'7  ;  height  of  body  at  the  vent,  equal  to  the 
length  of  the  caudal  and  2-2  in  the  total.  The  eye  lies  nearer  to 
the  dorsal  rays  than  to  the  end  of  the  anout  and  is  4'4  in  the 
length  of  the  head  ;  the  int^rorbital  space  is  4'0  in  the  same. 

Ihegill  opening  ia  nearly  vertical,  it  is  placed  beneath  tbe 
[Hist^rior  margin  of  the  eye,  and  is  nearly  one-half  longer  than  its 
diameter.  The  nostrils  are  simple  pores  placed  close  together  in 
a  naked  area  well  in  front  of  the  eye. 

Head  deeper  than  long,  its  upper  and  lower  proRleH,  to  tht^ 
dorsal  and  ventral  spines  respectively,  perfectly  straight. 

The  body  ia  elongate,  strongly  compressed,  its  upper  and  lower 
borders  very  slightly  curved.  The  dorsal  spine  is  placed  wholly 
behind  the  eye  and  midway  between  the  end  of  the  snout  and  the 
middle  doreal  rays.  It  is  beset  with  strong  lateral  barbs,  directed 
downward  ;  at  the  upper  base  of  each  arises  a  filament  as  long  aa 
the  diameter  of  the  eye  and  biild  near  the  tip.  The  rays  are 
long  and  rise  gradually  to  about  the  twentieth  which  is  half 
the  length  of  the  head ;  the  posterior  edge  is  gently  rounded. 
The  anal  arises  beneath  the  seventh  dorsal  ray  and  extends  a 
little  beyond  its  posterior  insertion,  it  is  otherwise  quite  similar. 
The  ventral  process  is  scarcely  depreaaible  but  its  terminal  spine 
is  movable.  It  is  beset  with  barbs  and  fUaments.  The 
pectoral  is  rounded,  its  longest  rays  twice  the  diameter  of  the  eye. 
The  caudal  is  markedly  acuminate,  the  central  rays  being  twice 
the  length  of  the  outer  ones.  It  is  peculiar  inasmuch  as  ite  rays 
are  homacanthus  (if  I  may  use  the  term  in  this  connection)  there 
being  no  alternation  of  arrangement  and  all  of  equal  thickneas  ; 
the  peduncle  ia  flattened  above  and  below,  and  its  depth  is  equal 
to  the  diameter  of  the  eye. 

The  lipa,  space  around  the  noatrils  and  gill-openings  are 
naked,  otherwise  the  head  is  densely  covered  with  roeette-Iike 
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scales.  On  the  body  they  merge  into  simple  prominent  sub- 
recumbent  spines  ftrranged  in  close  longitudinal  rows,  which 
extend  to  the  bases  of  the  caudal  ra-ya.  l5ie  head  and  body  bear 
distant  branched  illaments,  there  is  a  series  along  the  upper  and 
lower  profile  of  the  head  and  a  close  series  between  the  ventral 
spine  and  the  anal  fin. 
*  Total  length  230  mm. 

Loc. — Houtman's  Abrolhos. 

Colouri. — The  specimen  is  evidently  much  discoloured  and  is 
now  uniform  pale  brown,  with  scattered  dark  markings,  princi- 
pally disposed  below  the  base  of  the  dorsal  rays,  A  Iwger  spot 
may  be  traced  above  the  upper  pectoral  rays.  The  caudal  b^rs 
a  few  dark  spots. 

The  contour  of  this  fish  sufficiently  distinguishes  it  from  that 
of  the  only  other  known  species.  It  has  the  shape  of  a  double- 
rhomboid,  one  figure  of  which  is  formed  by  the  head  and  body 
and  the  other  by  the  tail.  The  hinder  profiles  of  the  body  pro- 
duce an  acute  angle,  whereas  in  C.  penicilligervt,  Cuvier,  tiiey 
form  a  semicircle  ;  the  tail  of  the  latter,  also,  is  not  produced  as 
in  the  new  species. 

I  associate  with  the  species  the  name  of  Mr.  A.  R.  McCulloch 
to  whom  I  owe  the  figure  of  this  and  the  other  species  illustrating 
the  paper. 

AuACANA  LEHTicuLARis,  Michardeon. 
Ottradon  letUieularit,  Richardson,  Proc.  ZooL  Soc.,  1841,  p.  21. 
Loc. — Frcmantle. 

ArACANA  ACRITA,   ShatC. 

Oatracioit  auritus,  Shaw,  Nat.  Iilisc.,  ix.,  1798,  pi.  cccxxxviil 
Loc. — Fremantle. 

Sprsroidgs  scklboatds,  Gmelin, 
TetrwxLm  scderatite,  Gmelin,  Syst  Nat,  ed.  idii.,  1789,  p.  1444 
Loc. — Fremantle. 
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MINERALOGICAL  NOTES:  No.   II.— TOPAZ,   BARITE, 
ANGLESITE,   CERUS8ITE,  akd  ZIRCON. 

By  0.  Anderson,  M.A.,  B.Sc.,  Mineralogist. 

(Rates  xviii. — jti.) 

topa;^. 

Ehmavillb,  Nbw  South  W'AI.es. 

Since  a  description  and  figures  of  topaz  crystals  from  Emma- 
ville  was  publi^ed,'  Mr,  D.  A.  Porter  haa  presented  to  the 
Trustees  the  specimen  represented  in  Fl.  xviii.,  Fig.  1.  It  is  a 
typical  and  finely  developed  example  of  the  crystalline  habit  of 
topaz  from  this  locality,  and,  as  it  is  somewhat  larger  than  the 
btffit  crystals  hitherto  examined,  it  is  possible  to  represent  the 
faces  in  approximately  their  actual  relative  proportiona  Ab 
usual  there  is  a  comparatively  rich  prism  zone,  with  the  form  m 
(110)  greatly  predominating.  Eaeb  of  the  prisms  has  four  faces 
present,  but  tne  pinacoid  b  (010)  has  only  one.  The  three  domes 
have  each  the  fnU  number  erf  faces.  Of  the  pyramids  6  (221)  and 
X  (243)  have  but  three  £aces,  while  u  (111)  and  t  f223)  have 
four.  The  faces  are  with  few  exceptions  smooth  and  brilliant 
and  give  excellent  reflections.  The  crystal  measures  9J  nun.  x 
6^  nun.  X  4  mm.  The  mean  co-ordinate  angles  obtained  are  as 
follows : — 

1  Anderson— Bac.  Anitr.  Mm.,  v.,  lOOi,  pp.  296-2W,  pi.  nEix.,flKi.  1-3 
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In  thia  as  in  succeeding  tables  the  calculated  angles  are  those 
pvea  by  Goldscbmidt  in  his  Krystallographiscbe  Winkeltabellen. 

Since  a  considerable  number  of  angular  measurements  of  topaz 
ciyatab  from  Emmaville  are  now  available,  it  may  be  of  interest 
to  calculate  the  corresponding  axial  ratios,  especially  as  Fenfield 
and  Minor^  have  shown  that  the  ratios  vary  with  the  isomorphous 
replacement  of  fluorine  by  hydroxy!.  For  thia  purpose  the  angles 
were  carefully  revised,  the  beat  measurements  selected,  and  means 
taken.  The  forms  chosen  from  measurements  on  six  crystals  and 
the  mean  angles  obtained  are  given  in  the  table  below  ;  ae  it  was 
judged  that  the  prism  m  and  the  pyramid  u  yield  the  most 
reliable  data,  the  correapondiug  values  for  a  and  c  are  counted 
twice  in  finding  the  mean  ratios. 


9  Penflald  and  Miner- Amer.  Jonni.  Sci.,  ilvii..  1894,  p-  iS7. 
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The  calculated  values  of  a  and  c  agree  fairly  closely  with 
Koksharov's  ratios  a-.h:  c - 0528542: 1 :  0476976,  determined 
OD  Russian  topaz  and  usually  taken  as  the  standard. 

PI.  xix.,  fig.  1  is  a  stereographic  projection  showing  thediatribu- 
tion  of  all  faces  that  have  been  identified  on  Emmaville  topaz. 


Odan,  New  South  Walbs, 

Mr.  D.  A.  Porter  recently  presented  to  the  Trustees  a  fine 
large  crystal  of  topaz  from  Oban.  It  measures  4  cm.  x  4  cm. 
X  '6  cm.,  and  shows  four  forms  not  recognised  on  crystals  from 
this  locality  hitherto  examined,  namely  c  (001),  d  (201),  h  (203), 
and  X  (043).  It  is  shown  in  ite  natural  development  in  PI.  xviii., 
fig.  3.  The  specimen  is  somewhat  worn  and  the  faces  non- 
reflecting,  but  approximate  measurements  obtained  with  the 
contact  goniometer  leave  no  doubt  as  to  the  correctness  of  the 
determinations.  There  is  but  one  face  of  X  present,  but  all  the 
others  have  the  full  number.  One  of  the  /  (021)  faces  shows  a 
distinct  natural  etching-figure.  It  takes  the  form  of  a  raised 
semicircular  area  with  its  convexity  directed  towards  the  apex  of 
the  crystal,  the  base  of  the  semicircle  being  parallel  to  the  inter- 
action of /and  c. 

MousT  Cameron,  Tasmania. 

Through  the  kindness  of  Mr.  W.  F.  Petterd,  a  well-known 
authority  on  the  minerals  of  Tasmania,  I  have  been  enabled  to 
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measure  some  fine  specimeus  of  crystallised  TasmaniaD  minerals, 
includiug  topaz  from  Mt.  Cameron,  Flinders  Island,  and  Bell 
Mount. 

At  Mt.  Cameron  topaz  is  abundant  in  the  stanniferous  drift, 
but  has  not  been  found  in  ailn.  It  is  usually  much  worn,  but 
some  crystals  well  suited  for  crystallogmphic  determination  were 
sent  to  me  hy  Mr.  Petterd.  Two  crystals  were  determined  on 
the  goniometer,  one  a  crystal  measuring  12  mm.  x  13  mm.  x  13 
mm.  and  of  a  greeniah  colour  shown  in  PL  xviii,  fig.  3.  It  is  fairly 
rich  in  prism  fHces,  having  >n  (110),  if  (230),  ^  ( 1 30),  and  ^  (130) 
present ;  I  predominates,  but  all  are  well  marked  faces  and  give 
fairly  good  images.  The  terminal  faces  are  rather  dull ;  only  one 
face  of  o  (221)  b  present.     The  oo-ordinate  angles  obtained  are 


^. 

Cdenktad. 

Eim. 

♦ 

P 

* 

P 

* 

P 

o 

O 

0 

o 

O      ' 

001 

_ 

_ 



_ 

_ 

_ 

_ 

_ 

_ 

_ 

no 

62 

B 

K» 

fiti 

ii2 

8 

HO 

0 

3 

u 

230 

SI 

2« 

K» 

53 

51 

34 

iHi 

0 

fi 

120 

43 

17 

K9 

fift 

43 

25 

HO 

0 

8 

130 

32 

l» 

8y 

BB 

32 

14 

90 

0 

5 

021 

« 

43 

3f> 

0 

0 

43 

s» 

6 

041 

H 

H2 

13 

II 

0 

ti2 

w 

H 

221 

ft] 

fi7 

(12 

fi3 

fi2 

H 

fi:i 

54 

11 

1  1 

M 

111 

RS 

7 

4n 

'^'.> 

fi« 

K 

45 

35 

1 

* 

223 

62 

7 

34 

13 

62 

8 

34 

14 

1 

From  another  lot  cJ  small  clear,  colourless,  crystals  one  was 
selected  and  ita  faoes  detennined  (PI.  xvih.,  fig.  4).  It  measures 
7  mm.  X  &  mm.  X  5  mm.,  and  in  general  babit  resembles  the  last, 
but  has  fewer  prism  faces  and  has  the  rather  rare  pyramid  x 
(243)  furly  well  developed  but  doll.  The  prism  faces  are  striated 
and  give  only  fair  aignabi.  Appended  are  the  mean  oo-ordinate 
angles  found. 
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FLiiTDBRa  Island,  Tasmania. 

Topaz  from  Flinders  Island  was  first  mentioned,  I  believe,  by 
the  late  Kev.  J.  J.  Bleasdale,  D.D.,  wbo  nrote :  "  This  may  be 
said  of  those  [i.e.,  topaz  crystals]  from  Flinders  Island  that 
they  possess  very  great  fire  and  beauty  when  cut,  and  are  nearly 
aU  of  a  pale  yellowish  shade  in  the  rough."*  The  best  account  of 
the  occurrence  is  that  of  the  late  C.  Gould,  Government  Geologist 
of  Tasmania,  who  observed  it  whilst  making  a  geological  re- 
connaissance of  the  islands  in  Bass  Strait.*  The  following 
paragraph  gives  an  abstract  of  his  observations. 

It  occurs  in  crystals  and  pebbles  in  great  variety  of  fonn, 
colour  and  size,  associated  with  zircon,  tourmaline,  oassiterite, 
etc.  It  is  derived  from  the  fp^anite  and  may  occasionally  be 
obtained  aa  fine  crystals  in  sutu  along  with  crystallised  quartz 
and  felspar.  It  is  abundant  on  the  norUi-east  side  of  Eillicronkie 
Bay  in  a  creek  descending  from  the  ranges  and  upon  the  beach  ; 
it  uso  occurs  in  other  parts  of  Flinders  Island.  The  topaz  has 
evidently  been  formed  in  veins  of  pegmatite  which  traverse  the 
granite  and  vary  from  one  to  several  feet  in  diameter.  The 
colour  varies  from  pure  limpid  to  various  shades  of  blue,  pate 
pink,  yellow,  etc.     Crystals  are  found  up  to  several  inches  in 
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A  fine  crystal  (PI.  xviii.,  fig.  5}  measuring  7  mm.  X  9  mm.  X  7 
mm.,  and  perfectly  clear  and  colourless  was  measured  on  tbe 
goniometer.  As  the  faces  are  very  irregularly  developed  and  one 
ude  of  the  crystal  is  broken,  the  crystal  is  drawn  in  ideal 
symmetry,  but  so  as  to  show  the  habit  as  nearly  as  possible.  The 
prisms  m  (110)  and  /  (120)  are  about  equal  in  dze  and  striated, 
but  the  images  are  good.  The  brachydomee/(021)  and  y  (041) 
are  relatively  small,  while  the  macrodome  d  (201)  is  nnueually 
Isi^  and  brilHant.  The  base  is  large  and  smooth.  The  pyramid 
o  (221)  is  small,  u  (lU)  and  i  (223)  large  and  brilliant 

The  co-ordinate  angles  found  are  tabulated  below. 
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Bell  Monm',  Middlkskx,  Tashania. 

Mr.  Fetterd  informs  me  that  topaz  occurs  at  Bell  Mount  in  a 
very  decomposed  quartz-porphyry,  also  as  pebbles  weathered  out 
in  the  drift ;  it  has  not  previously  been  recorded  from  this  locality. 
Two  crystals,  both  colourless  and  transparent,  were  examined  ; 
one  is  much  worn  and  broken  and  unsuitable  for  goniometrio 
determination.  The  other  (Fl.  xviii.,  fig.  6)  has  good  prism  and 
dome  faces  but  the  pj  ramids  are  dull  and  were  measured  in  the 
position  of  maximum  illumination.  The  base  is  absent.  The 
crystal  measures  13  mm.x  10  miu.x  II  mm. 
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BARITE. 

Barite  has  for  Home  time  beeii  known  to  occur  at  eever^  pointo 
in  the  Triassic  area  in  the  neighbourhood  of  Sydney,  both  in  the 
Hawkesbury  Sandstone  and  in  the  aucceMuig  Wianamatta 
Shales.  It  was  first  recorded  by  Mr.  H.  0.  Smith  who  found  it 
in  a  quarry  near  Cook  River,  five  miles  west  from  Sydney,  in 
smalt  well-formed  crystals,  consisting  of  almost  pure  barium 
Hulphate  with  a  trace  of  calcium.'  Subsequently  barite  was  found 
near  Oosford  Railway  Station."  It  has  also  been  observed  by 
Pr«f.  T.  W.  E.  David.  Trustee,  at  Five  Dock,  associated  with 
quartzite  and  in  close  proximity  to  a  denximposed  basalt  dyke.  It 
is  found  under  similar  conditions  at  Pyrmont  Sandstone  Quarries, 
and  at  Pennant  Hills  Quarries  it  occurs  as  veins  in  the  basalt  at 
a  depth  of  over  fifty  feet  Prof.  David  believed  that  the  barite 
foood  in  the  Sydney  area  originated  probably  from  the  basalt, 
numerous  dykes  of  which  traverse  the  sedimentary  rocka^ 
He  informs  me,  however,  that  he  has  now  modified 
this  opinion  since  observing  how  widespread  is  the  dis- 
tribution of  barytes  in  the  Permo-Carboniferous  sedimentary 
rocks  of  the  Nortnem  and  Southern  Coal-fields  as  well  as  in  the 
Triassic  strata  of  New  South  Wales.  He  now  attributes  the 
barite  of  the  Sydney  area  chiefly  to  decomposition  of  detrital 
barytic  felspars.  Specimens  from  Macdonald  Town  and  Thirlmere 
are  in  the  Australian  Museum  collection. 


*  Smith— Proc.  Liiia.  Soe.  N.  S.  Walep,  (2).  ti.,  1892,  pp.  131-132. 

*  Baker- Xoe.  eil..  (2).  tII.,  1893.  f,S38, 

I  David— Joan.  Boy.  Sec.  N.  8.  Wakf ,  xsrii.,  189^  p.  407. 
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The  crystals  described  in  this  paper  are  from  the  Wianamatta 
Shale  at  St  Fetei-s,  near  Sydney.  There  &re  three  specimens 
from  this  loeality  in  the  Museum  collection,  each  carrying  a 
number  of  crystals,  but  specimens  sufficiently  good  for  goniometrio 
determination  are  found  on  only  one.  The  crystals  are  either 
tabular  on  the  basal  pinacoid,  or  prismatic  by  extension  parallel 
to  the  brachy-axia.  The  combinations  are  comparatively  simple  : 
of  two  crystals  measured  one  showed  the  forms  c  (001),  m  (110),  o 
m\\d  (102),  the  other  (PI.  xix.,  fig.  2)  the  forms  c  (001),  6 
(010),  m  (110),  o  (Oil),  d  (102),  s  (111).  This  latter  crystal 
measures  approximately  3  mm.  x  3J  mm.  on  the  basal  pinacoid, 
and,  like  all  the  well  formed  specimens  is  quite  transparent  and 
colourlees.  The  faces  of  b  (010)  ai'e  very  small  and  were  measured 
in  the  position  of  maximum  illumination.  Only  one  reliable 
measurement  of  the  form  s  (111)  was  obtained.  Below  are  the 
i  angles. 
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Mabstrie's  Mine,  Dundas,  Tabmasia. 

Mr.  W.  F.  Petterd  says  of  this  occurrence*  "  many  of  the 
crystals  obtained  at  this  mine  are  large  and  beautifully  developed, 
occurring  in  masses  of  considerable  size,  sometimes  containing 
massicot  in  the  interstices  and  as  a  base.  Commonly  large  lumps 
of  galena  are  coated  with  angle^it«,  cei-usaite  and  massicot,  pre- 
senting an  appearance  that  has  become  fairly  characteristic  of 


•  Prtterd— Uio.  TMOMBio.  1893,  p.  7. 
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this  mine  and  the  Comet  adjoining."  In  the  Museum  collection 
there  ia  one  specimen  from  this  locality,  consisting  af  a,  group  of 
well  developed  lustrous  crystals  in  a  vugh  of  galena,  with  powdery 
limonite.  The  crystals  ai'e  of  the  general  habit  shown  in  PI.  xix., 
fig.  3.  The  crystal  there  represented  measures  1  '2  cm.  X  1  '9  cm^ 
X 1  cm. ;  it  is  slightly  brok^  at  one  end  of  the  macro-axis,  and 
the  a  ( 1 00)  faces  are  strongly  striated  parallel  te  their  intersection 
with  m  (1 10).  The  predominant  forms  are  e  (001),  a  (100),  and 
m  (110);  the  others  are  very  narrow.  Two  faces  of  d  (102) 
admitted  of  measurement,  but  the  pyramids  and  the  dome  o  (01 1) 
were  determined  from  single  faces.  The  image  obtained  from  s 
(111)  was  very  poor,  the  angles  being  measured  in  the  position  of 
mascimum  illumination.  The  measured  and  calculated  angels  are 
given  in  the  following  table : — 
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MixE  Meretrice,  New  Caledonia. 

There  is  one  specimen  with  numerous  crystals  from  this  locality 
in  the  Museum  collection.  The  anglesite  crystals,  which  are 
small  but  beautifully  and  regularly  developed,  are  embedded  in  a 
cavernous  gossany  matrix ;  they  are  transparent  and  either 
colourless  or  slightly  yellowish,  with  a  vitreous  to  greasy  lustre. 
The  habit  is  remarkably  uniform,  the  dominant  forms  being  c 
(001),  m  (110)  and  d  (102).  Two  crystals  were  measured,  one 
showing  only  these  forms,  the  other  further  modified  by  the  forms 
b  (010),  o  (Oil),  a  (111),  y  (122),  all  with  very  small  faces. 
(Fl.  xix.,  fig.  4).  The  co-ordinate  angles  obtained  agreed  well 
with  the  calculated  values. 
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Lkwis  Ponds,  Nkar  Orangb,  Nbw  Soirrii  Walks. 
I'his  occurrencfi  of  anglesite  in  mentioned  in  the  "Censoaof 
New  South  Walee  MineraU"  drawn  up  by  a  Committee  of  the 
Australasian  Association  for  the  Adv&ncement  of  Science  in  1890,* 
where  the  locality  is  given  as  the  New  Lewis  Ponds  Silver  Mine, 
and  it  is  said  to  be  associated  with  cerussite  and  silver  ores.  On 
the  Hpecimen  in  the  Australian  Museum  numerous  crystals  of 
anglesite  are  scattered  over  the  surface  of  a  crumbling,  liiDOnitons 
gossan.  Many  of  the  crystals  arc  greenish  in  colour,  and 
are  said  to  contain  copper.  I  was  unable  to  prove  the 
presence  or  absence  of  copper  definitely  on  the  quantity 
of  material  I  felt  justified  in  sacrificing,  but  it  may  be  present 
in  small  amount.  Angleeite  with  a  green  or  blue  onge  is  com- 
monly observed,  and  Uiis  may  perhaps  be  due  to  an  isomorphous 
mixture  of  angledte  with  a  small  quantity  of  the  anhrydrous 
copper  sulphate  hydrocyanite,  which  crystallises  in  the  ortho- 
rhombic  eystem  with  axes  and  angles  not  far  from  those  of  the 
barite-anglesite  group. 

The  Lewis  Ponds  crystals  show  two  somewhat  different  habits ;  . 
in  one  the  predominant  foraiB  are  c  (001),  m  (110),  and  d  (102), 
and  the  ctystals  are  elongated  along  the  macn>axis  (PL  xix.,  fig. 
5)  ;  in  the  other,  by  increase  in  the  size  of  z  (111),  m  is  reduced 
to  a  narrow  plane,  and  the  crystal  is  almost  acutely  terminated 
on  the  a  and  b  axes  (  PI.  xix.,  fig.  6).  The  crystals  of  the  second 
habit  are  much  smaller  than  the  others,  the  two  shown  in 
PI.  xix.,  figs.  5  and  6  measuring  respectively  5  mm.  x8  mm.x5 
mm.,  and  3  ram.  in  diameter.  Only  the  larger  crystals  are 
greenish,  the  smaller  being  colourless  with  a  greasy  lustre.  The 
table  below  gives  the  mean  co-ordinate  angles  obtained  from  the 
two  figured  crystals. 
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1.  Adi.  8ci ,  ii.,  1S90,  p.  !07. 
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CERU8SITE. 

At  the  MagnetMine,  Tasmania,  cerassite  occurs  in  two  different 
habits,  long  prismatic  or  tabular  on  the  b  (010)  pinacoid  (PI.  xx., 
fig.  1),  and  as  flat  tables  parallel  to  the  basal  plane  (PI.  xx., 
fig.  2).  In  both  cases  the  ciystalB  are  twinned  on  the  ituxm  tn 
(110)  and  m"'  (110)  resulting  in  trillings  of  pseudo-hexagonal 
form.  A  specimen  in  the  Museum  collection  furnished  crystals  of 
the  first  habit,  while  Mr.  W.  F.  Petterd  obligingly  lent  some 
examples  of  the  other.  An  interesting  feature  is  that  the  flat 
pseudo-hexagonal  tables  of  the  second  habit  are  invariably  con- 
taminated with  chromate  of  lead,  doubtless  in  the  form  cd  croco- 
isite,  which  imparts  to  them  a  canary-yellow  colour  with  occasional 
patches  of  red.    The  occurrence  is  well  described  by  Mr.  Petterd."* 

"This  attractive  variety  [habit  ii.]  of  a  common  species 
is,  so  far  as  known,  confined  to  the  Magnet  Mine,  in  the  upper 
workings  of  which  it  is,  although  local,  fairly  abundant.  It 
occurs  in  fractures  and  vughs  in  the  gossan  zone,  but  in  bunches 
and  sparsely  attached  as  beautiful  little  crystals,  generally  in 
close  association  with  crocoisite,  but  never  so  far  as  observation 
has  gone  intermixed  with  the  normal  fonn  [of  cerussite] ; 
although  this  is  somewhat  abundant  in  its  usual  adamantine 
characteristic  habit,  often  showing  remarkably  perfect  develop- 
ment in  stellar  and  cruciform  triplet  crystals." 

Habit  i.  (PI.  XX.,  fig.  1.)  The  two  crystals  measured  were 
essentially  similar,  being  elongated  along  the  vertical  axis  and 
tabular  on  the  b  (010)  pinacoid.  The  same  forms  are  present  in 
both,  namely  c  (001),  a  (100),  ft  (010),  m  (1 10),  r  (130),  i  (021), 
w  (102),  andp  (111).  In  the  figure  the  breadth  along  the  a  axis 
is  somewhat  exaggerated,  and  the  three  individuals  are  drawn  in 
equi-poise,  though  really  only  one  is  well-formed,  the  other  two 
being  qoite  subordinate.  All  the  forms  except  ft  ai-e  relatively 
narrow  and  the  prism  zone  is  much  striated  and  interrupted. 
Of  the  three  individuals  forming  the  trilling,  I.  is  placed  in  the 
conventional  position,  while  II.  and  III.  are  twinned  on  the  faces 
(110)  and  (llO),  respectively,  of  I.  Thus  the  faces  m  and  pore 
coplanar  with  m  and  p,  while  m  and  p  are  coplanar  with  m'" 
snd  p'",  and  similarly  at  the  other  end  of  the  a  axis  of  I.  but  IL 
and  III.  have  only  one  coplanar  face,  namely,  the  base  c.  The 
figure  is  similar  to  the  well-known  drawing  by  Schraur*,  but  the 

I*  Petterd— B«pt.  8«c;.  Hinei  r<<i>.,  1903  (I&M),'pp.  76-77. 
"  Schnnf— 1'M!b»nnak'a  Hraenl.  Uittheil.,  187S,  Heft  iij.,  pp.  208-S12, 
Pl.ilL,%S. 
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Magnet  mineral  hns  three  more  forms.  Tlie  table  of  angles  below 
given  the  measured  and  calculated  values  for  I.  and  also  the 
observed  angles  belonging  to  fonns  on  II.  and  III.,  as,  owing  to 
the  small  size  and  imperfect  development  of  the  crystals,  on  the 
goniometer  it  was  impossible  to  distinguish  the  reflections  belong- 
ing to  the  several  individuals,  and  it  was  mainly  from  the  angular 
measurements  that  the  twinning  structure  was  deduced. 
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Habit  ii.  (PI.  xs,  fig.  2).  The  crystals  with  this  habit  differ 
from  the  others  mainly  ia  having  a  large  basal  plane,  and  in  being 
greatly  shortened  along  the  vertical  axis,  the  result  being  flat 
tables  approaching  the  hexagonal  form!     That  they  are  trillii^ 
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is  at  once  apparent  from  the  reentrant  angles  on  the  edges,  and 
the  three  systeaut  of  Btriations  on  the  basal  plane,  which  are  well 
seen  under  the  microecope,  crossing  at  anglee  of  approximately 
60°,  Mid  nuiniDg  parallel  to  the  brachv-axis  of  each  individual. 
Crystals  of  a  sinular  habit  have  already  been  observed  in  aragmi- 
ite,  but  prismatic  crystals  seem  more  common  with  cerussite. 
One  lot  of  isolated  crystals  of  a  pronounced  yellowish  colour 
average  6  mm.  in  diameter.  A  few  smaller  crystals  measuring 
about  1  mm.  in  diameter,  translucent,  and  of  a  much  paler  colour 
were  obtained  implanted  on  the  matrix.  These  latter  supplied  the 
beet  measurements  on  the  goniometer.  The  most  prominent  face 
aft«r  the  basal  plane  is  the  pyramid  o  (112);  only  one  doubtful 
angle  could  be  referred  to  the  prism  r,  which  is  accordingly 
not  entered  in  the  figure.  The  forms  rec<%ni8ed  are  c  (001),  a 
(100),  6(010),  m<110),  t{021),  A(Oll),;)  (111),  o  (112).  The 
drawing  suggests  Ldspeyre's  figure  of  aragonite  from  Oberstein, 
only  our  crystal  has  more  forms,  and  is  drawn  in  ideal  symmetry. 
The  measured  agree  well  with  tJie  theoretical  angles. 

PL  XX.,  fig.   3  is  a  stereographic  projection  showing  all  tht- 
forms  recognised  on  Magnet  cerussite  and  the  principal  zoAes. 

ZIRCON. 
Olen  Inkeb,  New  South  Wales. 
Mr.  D.  A.  Porter  has  been  kind  enough  to  lend  me  for  descrip- 
tion  aome  ciystals  of  drcon  from  Olen  Innes  and  Inverell,  both  in 
the  New  England  district  of  New  South  Wales.  In  a  paper  read 
before  the  Royal  Society  of  New  South  Wales,  Mr.  Port«r  give>« 
an  exhaustive  description  of  the  occurrence  of  zircon  in  thiH 
district"  "  In  the  Inverell  District  zircons  are  found  in  manv 
places  over  a  large  area,  chiefly  of  basaltic  country,  forming  the 
watershed  of  the  Macintyre  River  on  the  northern  aide,  and 
extending  from  N.  to  RS.E.  from  Inverell.  They  occur  princi- 
pally in  the  beds  of  streams,  or  scattered  over  low  sloping  ridges, 
and  in  the  beds  of  clay  and  boulders,  which  form  raised  beaches 

along  the  creek  sides  u  many  of  the  localities The 

sircons  from  these  several  localities  mentioned,  are  usually  more 
or  less  broken  or  cleaved,  and  very  much  worn  and  smoothed,  but 
occasionally  in  fairly  perfect  crystals,  of  which  figures  1  and  2  are 
representations."  Olen  Innes  and  Inverell  are  about  thirty  miles 
opart  and  we  may  take  it  that  the  zircon  found  at  both  places  i^ 
mmiTur  in  origin. 

I.  WalM.  xiii^  1888  (1S8B),  pp.  82-8^ 
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One  good,  doubly-terminated  crystal  from  Olen  Innes  (PI.  xx^ 
fig.  4)  was  measured  on  the  goniometer.  It  is  slightly  worn  and 
broken,  and  very  iir^ularly  developed  as  is  usual  with  prcon, 
bnt  the  reflections  are  fairly  good.  The  forms  present  are  m  (110), 
p  (111),  «  (221),  u  (331)  and  x  (131),  the  largest  faces 
belonging  to  i?i,  ;>  and  x ;  the  forms  u  and  «  are  small, 
tt  having  only  two  faces  present,  while  «  has  but  one.  The 
crystals  vaiy  from  clear,  colourless  to  dark  red  by  transmitted 
light.  The  measured  and  calculated  angles  are  tabulated  below. 
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Sp.  g.  4-64. 
Inverell,  New  South  Wales. 
Out  of  a  collection  from  this  locality  sent  me  by  Mr.  Porter  only 
<ine  crystal  was  sufficiently  good  for  measurement  on  the  gonio- 
4Det«r.  It  is  doubly  terminated,  most  irregular  in  development, 
and  the  faces  arc  polished  and  slightly  rounded,  giving  only 
blurred  reflections.  It  shows  only  the  forms  tn  (110),  ^(111)  and 
^  (131),  of  which  m  in  small  (Pi.  «.,  fig.  5).     Sp.  g.  4'66. 

Boat  Harbour,  kear  Table  Cape,  Tasmania." 
I  am  indebted  to  Mr.  W.  F.  Petterd  for  some  crystals  of  zircon 
from  the  above  locality,  as  well  as  for  notes  on  their  occurrence. 
They  are  not  found  in  m(u,  but  as  waterwom  fragments.  Mr. 
Petterd  is  of  opinion  that  the  mineral  is  a  product  of  contact 
metamorpbism  in  granite  country.  The  zircon  is  accompanied  by 
blue  sapphires,  menaccanite  and  other  detrital  minetals.  One 
fairly  well  developed,  doubly  terminated  ctystal  was  determined 
(PI.  XI.,   fig.    6).     The  forms  present  are  a  (100),  m  (llO),  p 

"  FAttoid—Min.  Ta^uiania,  1698,  p.  78. 
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(111),  P  (2ai),  H  {831)  and  x  (181)  of  which  a  and  p  predomi- 
nate. The  crystu  is  dark-red  in  ooloar  and  shows  a  striated  area 
in  one  part  All  the  forms  are  present  with  the  full  complement 
of  faces  except  u  which  has  but  two.  The  ciystal  measures  ap- 
proximately 10  mm.  in  diameter.  Below  are  the  mean  oo-ordi- 
nate  angles  obtained.     Sp.  g.  4-57. 
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I  wish  to  express  my  obligation  to  Mr.  W.  F.  Petterd  and  Mr. 
D.  A.  Porter  for  the  loan  of  specimens  and  for  information  freely 
giren  ;  also  to  Prof easor  T.  W.  E.  David  for  kindly  affording  me 
an  opportunity  for  study  in  the  Oflol<^cal  Department  of  the 
TTniversity. 

Note. — While  this  paper  was  passing  through  the  press  I  have 
leamt  that  M.  A.  lacroix  has  already  described  crystab  of 
anglesite  from  the  Mine  Meretrice,  New  Caledonia,  in  a  "  Note 
pr^liminaire  sur  les  mineraux  dee  mines  do  la  valine  du  Diahot 
(Nouvelle-Calidonie).'"*  The  author  promises  a  further  descrip- 
tion in  his  MitUralogie  de  la  Frema  tttU  gea  Cotonifn,  but  I  have 
not  been  able  to  refer  to  the  later  work. 


"  LaoTMX— Soc.  ¥t.  de  Hio.,  xriL,  1804,  p.  61. 
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OS  A  LARGE  EXAMPLE  of  MEGALATRACTVS 

ARUANVS,  L. 

Bv  Charlbb  Hbulbv,  Conchotogist. 

(Plates  xxi.-xxii.,  and  fig.  24). 

Since  the  appeaiiuice  of  Mi-.  H.  L.  KeBteven's  ai-tjcle'  on  the 
Bti-uctare  of  Megaiatractua  arwmut,  further  notes  and  infonnation 
have  been  accumulated  on  the  subject  by  the  writer.  The  size 
attained  by  this  gigantic  shell  does  not  seem  to  be  generaJly 
appreciated.  It  is  quoted  by  Deshayes*  as  "longueur  3  pouces, 
11  lignes."  The  latest  monographer,  Tryon,*  gives  the  length  as 
from  6-13  inches.  It  appears  to  be  the  largest  recent  Gasteropod. 
So  far  as  T  am  aware,  no  illustration  of  the  adult  shell  has 
appeared. 

The  Trustees  have  lately  received  from  Mi*.  P.  G.  Black  a 
magnificent  specimen  which  that  gentleman  procui-ed  in  Toires 
Strait,  and  which  is  figured  on  the  accompanying  plate  (PI, 
xzi.).  The  subject  of  this  note  weighs  ten  pounds  twelve  ounces, 
the  breadth  is  ten  and  a  half  inches,  and  the  length  one  foot  ten 
and  three-quarter  inches.  As  usual  in  the  adult  state,  the  apex 
is  decollated ;  by  comparison  with  younger  examples  it  is  esti- 
mated that  in  the  individual  figured  the  styliform  embryo  and . 
two  and  a  half  succeeding  whorls  have  been  removed,  curtailing 
the  total  length  by  three-quarters  of  an  inch.  Seven  whorls  now 
remain.  In  the  young  shells  the  keel  bears  projecting  nodules, 
but  in  the  adult  it  is  smooth. 

The  original  figure  of  this  species  by  Rumphius,'  upon  which 
Linne  founded  the  species,'  and  from  which  he  derived  the  name 
and  locality,  is  reversed.  That  this  was  done  by  error  of  the 
engraver  and  not  intentionally  is  shown  by  the  fact  that  the 
remaining  figures  of  S'pta  tntonU,  Linn.,  <i!C.,  upon  the  same 
plate  are  also  reversed.  This  unfortunate  mistake  evidently 
caused  Linne  to  confound  this  shell  with  the  American  ftUgw 
carica,  GmeUn,  which  is  really  a  sinistral  shell. 

>  EeatflTan— Aoitr.  Mus.  Mem.,  it.,  19M.  pp.  419-4M. 

■  DwbayM— ADim.  b.  T«rt.,  2nd.  ed.,  n.,  1&4S.  p.  460. 

■  TryoD— Man.  Cench.,  iii.,  1B8I,  p.  62. 

'  Bnmphiui — D'AmboloMiheBKriteikamer,  1741, p. 93,  p].  xxtUL,  ig,^ 
'  Linnena— 87tt.  Nat.,  lOtb.  ed.,  1768,  p.  763. 
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According  to  Bi-auer,*  the  Murtx  gigm  of  Bom  is  u  aynonym 
of  this  species. 

Bwscinwn  ineimim  of  Martyn  is  usually  coDtddered  to  belong 
here  alao.  The  locality  he  gave  has  been  noted  as  erroneous  by 
E.  A.  Smith.' 

The  islanders  of  Torres  Strait  employed  this  shell  in  their 
ceremonies.  Prof.  A.  C.  Haddon"  has  described  and  figured  its 
use  in  the  "z<^,"  or  sacred  ground  of  Murray  Island.  In  a 
drawing  by  Prof.  T.  H.  Huxley,"  the  species  is  shown  mounted 
on  a  funeral  sci'een  at  Mt.  Ernest,  Torres  Strait. 
*  When  visiting  Bentinck  Island,  Qulf  of  Carpentaria,  in  June, 
1903,  as  the  guest  of  Dr.  W.  E.  Roth,  I  gathered  a  specimen 
(PI.  xzii.)  eighteen  inches  in  length  which  the  aborigines  had 
employed  for  carrying  water.  To  facilitate  transport,  a  hole  had 
been  knocked  in  the  ventral  surface  at  the  margin  of  the  innet 
lip,  in  which  the  thumb  was  insei-ted  while  the  fingers  grasped 
the  columella. 

Dr.  Both  notes'"  that  at  Mapoon,  Cape  York  Peninsula,  where 
it  is  called  "  pand&ri,"  the  natives  eat  the  mollusc  and  manufac- 
ture the  shell  into  nose-pins  and  water-vessels. 

I  am  indebted  to  Mr.  A.  Morton  for  permission  to  notice  here 
an  interesting  specimen  preserved  in  the 
Tasmanian  Museum.  A  shell  (fig.  24) 
about  nine  inches  in  length  was  per- 
forated in  the  bock  of  the  penultimate 
whorl,  and  had  been  used  as  a  trumpet 
by  the  Papuans.  It  was  collected  on  the 
F\y  River,  British  New  Guinea,  by  the 
late  Rev.  James  Chalmers. 

The  furthest  point  to  which  I  have 
traced  the  species  to  the  south-west  is 
Rest  Bay.  Exmouth  Gulf,  W.A.,  where 
Admiral  P.  P.  King  observed"  "a  buc- 
cinum  of  immense  size"  upon  the  beach. 

On  Damley  Island  it  appears,  from  an 
observation  by  Jukes,  to  be  known  ax 
"mabaer.""  .,     ,  F*"-  «. 


■  Bnwer—SitRb.  K.  E.  Akad.  Win.  Wien,  Izzvii.,  1, 1878,  p.  171. 
t  Smith— Piso.  Zool.  Sao.,  1 B90,  p.  817. 

■  ^ddn— Head-HuDters,  Black,  Whlt«,  >DdBto»ii,1901,p.  5«,pl.tni. 


li..  IDM.  p.  8.  fig.  208. 
"  King— Survey  Couts  Anslmlia.  i.,  1S27,  p.  £6. 
»  Jiik«»— Toy.  "Fly,"  i.,  18i7,  p.  189 ;  ii.,  p.  286. 
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When  alive  the  shell  is  entirely  covered  fay  a  dense  buff  epi- 
dencia,  which  peela  off  dry  specimeoB.  An  example  of  the 
animal  which  I  purchased  at  Mapoon,  from  an  aboriginal  who 
proposed  to  eat  it,  served  my  friend  Mr.  H.  L.  Kesteven  as  a 
subject  for  anatomical  study." 

In  previous  articles  I  have  discussed  the  synonomy  and  egg 
capsules  of  the  species." 

Add. — Since  the  above  has  been  in  print  the  South-western 
range  has  been  extended  by  the  receipt  from  Mr.  J.  H.  Sheridaa 
of  an  egg-case  of  M.  anumus,  collected  on  Camac  Island,  seven 
miles  South-west  of  Fremantle,  W.A.  The  eastern-most  record 
is  a  dead  shell  I  observed  on  the  beach  at  Masthead  Island, 
Capricorn  Group,  Queensland. 


"  Essteven— AuBtt.  Hna.  Ham.,  It.,  H,  1901. 

"  Hedlej— Proc.  Liun.  8«e.  H.S.  Waist,  nr.,  1900,  pp.  99  and  fiOS,  pi. 

X«T.,  f.  18. 
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NOTES  OK  AUSTRALIAN  8IPH0NAPTEBA. 

By  W.  J.  Baikbow,  F.L.S.,  F.E.8.,  Elntomologiat. 

(Plate  xsii),  and  figs.  26-29). 

Familp  RHYNCHOPRIONID^. 

OenUt  ECHIDHOPHAQA,  OUif. 

Only  one  speciea  of  this  genus  is  known,  namely  £.  amhulann, 
Olliff.  Thiti  extraordinary  flea  was  obtained  from  a  Porcupine 
Ant  Eater — (Taehyglo»su$  acuUatua,  8)ui\r  =  Echidna  hytlrix). 
Olliff  in  his  paper  "  Description  of  a  New  Aphanipterous  Insect 
from  New  South  Wales,"  says  that  it  "was  found  in  large 
numbem  on  a  Porcupine  Ant  Eater  (Echidna  hystrix)  which  was 
recently  added  to  the  collection  of  the  Australian  Museum."*  As 
a  matter  of  fact  I  only  know  of  three  specimens,  and  tliese  are  in 
our  cabinet.  They  are  probably  the  only  specimens  in  any  col- 
lection. Our  specimens  are  mounted  on  one  slide  and  labelled 
"  Eckidnophaga  ambulant,  OlUfF,  on  Echidna  hygtris;    N.S.W. 

TVPB." 


ECHInNOPBAGA  AHBULANS,  Olliff. 

(Plate  Miii ,  and  figs.  2S,  26). 

This  insect  was  described  by  the  late  Mr.  A.  S.  Olliif  in  the 
paper  referred  to  above,  but  it  was  not  figured.  An  examination 
and  study  of  the  type  specimens  reveal  the  fact  that  some 
corrections  and  amplincations  (aided  by  figures)  to  the  original 
description  are  necessary.  The  description  below  should  therefore 
be  read  in  conjunction  with  OUilf  s.  In  this  species  the  body  is 
globose,  smooth,  free  from  hairs  and  bristles  except  in  the  i-egion 
of  the  genital  aperture. 

AnUrvMt  capitate,  three-jointed  (not  four-jointed  as  stated  by 
Ollifl).  Byeg  prominent.  Caput  convex  above.  On  the  dorsal 
line,  the  pro-thorax  is  very  short ;  the  meta-  and  mesa-thorax  are 
longei*  and  of  equal  length  to  each  other. 

'  Olliff— Proc.  Linn.  8m.  N.  S.  Wale*,  (2).  i.,  1866,  p.  17*. 
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Legt. — Rather  long ;  femoiii  smooth, 
and  furnished  with  two  modpititely  long 
apical  spines  or  bristles;  each  tibia  is 
notched  on  the  upper  surface,  but  thiH 
character  is  not  constant  in  point  of  num- 
ber ol  notches,  one  of  the  types  having 
two  notches  uid  another  three ;  from 
each  notch  two  long  bristles  project ; 
apical  extremities  broad  and  furnished 
with  six  long  bristles  ;  tarsal  claws  ex- 
ceedingly long,  smooth. 

Abdomen Globose,    convex.       Of   the 

tliree  type  specimens  the  posterior  ex- 
tremity of  the  abdomen  in  two  of  them 
is  rounded  (Fl.  xziii.,  fig,  1),  and  the 
genital  aperture  is  not  visible ;  in  the 
Eehid»opkaga  amiKlam.  third  example  the  posterior  tergite  is  ex- 
cavated ;  and  the  genital  aperture  distinct  (figs.  25,  2G). 

Ob». — This  species  has  aroused  much  in- 
terest amongst  students  who  have  devoted 
special  attention  to  the  Siphonaptra,  and  it 
h^s  generally  been  regarded  as  "  practi- 
cally unknown."  Some  correspondence 
has  recently  passed  between  Mr.  Carl 
Baker  and  myself  in  respect  of  this  species, 
in  the  course  of  which  I  have  supplied  J 
that  gentleman  with  rough  sketches  of  the  '^ 
type.  This  with  a  view  to  settling  the 
exact  systematic  position  of  £.  atnbulaim. 
In  acknowledging  my  communication  and 
sketches  Mr.  Baker  says  :^"  The  sketches 
were  of  the  utmost  service  to  me  for  one 
thing  at  least.  They  enabled  me  to  de- 
finitely place  Eehidiiophaga  in  its  proper 
family.      It«    greatly    shortened    thoracic  ^,  ._„ 

segments    proclaim   it    of    the    Rhyncho- iTi-iuJiic^i^  <■ .. 
prionidoe   (Sarcopsyllide),    unmistakeably. 

It  is  very  near  to  thecommon  chicken  flea  (ArgopeyUa  gaUinacea) 
and  indeed  I  very  much  suspect  that  it  may  belong  to  the  same 
genus." 

FamUy,  PULICID.^. 

Gemts  Ceratopbvllcs,  Curtis, 

Sume  time  ago  I  published  a  short  paper  entitled  "  Notes  on 


PiK.26. 
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Fleaa  Parasitic  on  the  Tiger  Cat^"'  in  which  I  pointed  out  that 
the  form  described  hy  Skuse  as  the  nuale  of  his  St«phanoeircue 
tiatyuT-^  was  referable  to  another  genuti,  and  that  in  all  pro- 
barality  it  was  Pulex  /titdatitu,  Bosc  In  arriving  at  this  con- 
clusion I  was  guided  by  Carl  Baker's  "  Preliminary  Studies  in 
Aphaniptera,'"  the  only  work  at  that  time  accessible  to  me.  It 
now  appears  that  the  form  is  distinct  from  P.  foBcialun,  and  that 
it  is  a  species  of  the  genus  CeratopKyllii*,  Curtis.  The  Hon.  N, 
C.  Rothschild,  commenting  upon  this  species  as  described  and 
figured  by  Skuse  remarks  :  "  One  of  the  species,  of  which  Skuse 
possessed  both  sexes  is  probably  the  one  described  by  us  under 
the  nsjne  of  CeralopHyllus  Ailli."*  Unfortunately  the  figui-e  of 
the  Ceratopkyllut  (male)  on  Skuse's  plate  is  not  a  good  one. 
The  clasper  is  not  defined,  and  the  finger  instead  of  being  sickle- 
shaped  stands  prominently  out  like  a  big  tubercle  or  hom-like 
process. 

C.  hiUi  is  described  and  figured  by  Hothschild  in  hia  chamc- 
teristically  thorough  manner,'  and  with  this  work  I  have  carefully 
compared  Skuse's  types  of  hia  so-called  male  Stepkanoeirem.  The 
result  of  this  study  has  convinced  me  that  thw  are  distinct  from 
the  male  and  female  of  Bothctuld'a  species,  C.  hUli,  and  as  they 
also  appear  distinct  from  other  known  forms,  I  herewith  append 
a  description,  naming  the  species  in  honour  of  the  Hon.  N.  C. 
Rothschild  who  has  done  such  admirable  work  in  connection  with 
the  Siphonaplera. 


CebATOPMVLLUS  ROTHBCHILDI,  sp.  iif»: 

(Figs.  37,  28,  39.) 

Q  Caput. — The  front  of  the  head  bears  a  i-ow  of  six  fine 
bristles  between  the  antennal  groove  and  the  maxillary  palpus  ; 
immediately  below  this  there  are  a  number  of  fine  hairs  scattered 
irregularly  over  the  side  of  the  head  ;  again,  below  the  i-ow 
referred  to  above,  but  situated  towards  the  front,  there  are  two 
pairs  of  long  fine  bristles,  one  pair  being  below  the  other  ;  below 
these  again,  there  is  a  larger  and  stronger  bristle  than  the  fore- 
going.   The  hinder  part  of  the  head  bears  thi-ee  rows  of  bristles ; 


*  Bkinbow— Bw.  Atutr.  Ms*.,  r..  IQOS,  pp.  63-5S. 

■  Skii*»— Rm.  Anstr.  Hot.,  i<.,  1698,  p.  78,  pi.  sviL 

*  B«tbMhild— Eat.  HoDthly  Hag..  (2),  zri.,  1005,  p.  60. 

'■  Bothaohild— Novit.  ZmL,  xI.  lOOt,  ff.  622-3,  pi.  n.,  figj.  43,  44 
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the  sub-apical  row  extending  jrom  the  anteQiial  Kroove  to  the 
vertex,  is  oblique,  and  ia  composed  of  six,  of  which  the  first  four 
are  of  equal  length  or  nearly  so,  and  the  other  two  distinctly 
smaller,  t^e  sixth  being  shorter  than  the  fifth ;  in  the  second  row 
there  are  five  bristlea,  of  which  the  first  two  are  very  long,  the 
third  somewhat  shorter,  and  the  fourth  and  fifth  much  smaller 
still ;  the  third  row  fringes  the  basal  angle  of  the  head,  and 
consists  of  five ;  the  bristle  nearest  the  antennal  groove  is  not 
only  the  longest  of  the  series,  but  is  widely  separated  from  its 
nearest  neighbour  ;  of  the  others  constituting  the  third  or  posterior 
row,  the  three  median  bristles  are  of  equal  length,  or  nearly  so, 
and  the  fifth  is  much  the  smallest ;  below  the  antennal  groove, 
and  immediately  before  the  first  of  the  basal  row  of  bristles, 
there  is  an  irregular  group  of  short,  stiff  hairs  or  bristles,  and 
again  between  the  first  and  second  bristles,  a  row  of  three  short, 
fine  hoire.  In  front  of  the  antennal  groove 
there  are  two  long  bristles  placed  one  breath 
:  the  other,  though  somewhat  widely  apart.  The 
first  row  of  six  fine  bristlea  in  front  of  the 
head  is  divided  into  two  series  of  three  each  by 
the  interception  of  two  short  but  exceedingly 
robust  horn-like  bristles,  of  which  the  anterior 
one  is  not  only  much  the  longest,  but  gently 
curved  (fig.  3).  The  second  segment  of  the 
maxillarly  pulpus  is  longer  than  the  fourth,  and 
the  rostrum  reaches  beyond  the  end  of  the  fore 
Fia  27  coxa.     Apical  extremities  of  the  first  and  second 

Ceralophylhl     joints  of  the  anteDnra  are  fringed  with  a  row  of 
roiluckildi.       short  stiff  black  hairs  or  bristles. 

T'Aoma.-.—The  pro-notum  has  a  comb  of  about  18  teeth,  and 
two  rows  of  bristles,  those  of  the  posterior  row  being  much  the 
longest,  widely  separated  from  each  other  individually,  and  over- 
lapping the  comb ;  there  are  also  a  number  of  short  fine  hairs 
scattered  over  the  surface.  The  meao-notum  has  three  recurved 
rows  of  bristles  and  a  few  fine,  scattered  hairs ;  the  bristles  con- 
stituting the  posterior  row  are  much  the  longest,  and  those  of  the 
anterior  row  much  the  shortest ;  the  meso'thoracical  epimenun 
has  two  vertical  though  somewhat  oblique  rows  of  two  bristles 
each,  and  beyond  these  one  single  bristle,  all  of  which  are  very 
long ;  besides  these  there  aro  a  few  shorter  ones  present  The 
meta-notum  is  also  provided  with  a  few  scattered  fine  hairs,  and 
three  rows  of  bristles  similar  to  those  on  the  mesa-notum  ;  the 
metarthoracical  epimerum  has  two  pairs  of  long  and  a  few  ^ort, 
fine  bristles. 
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Abdomen The    first  abdominal  tergito  bears  three  rows  of 

bristlea  and  a  few  short  hairs  in  front ;  the  bristles  oonstitutii^ 
the  poaterior  row  are  very  long,  those  of  the  mediaa  row  are 
individuidly  abont  one-half  the  length  of  their  posterior  neigh- 
bours, and  double  the  length  of  those  of  the  anterior  row. 
Tergttes  2  to  4  h^ve  each  one  row  of  extremely  long  bristles,  and 
aiu^ber  in  which  each  individual  is  about  one-half  the  length  of 
the  latter;  each  of  these  tergites  has,  in  addition,  a  few  fine 
hairs.  Tergite  5  has  only  one  row  of  bristles  (each  individual  of 
which  is  very  long)  and  a  few  short  hairs,  whilst  tergite  6  has 
Uiree  slightly  recurved  rows,  the  firet  of  which  consists  of  four  very 
short  bristles,  the  second,  ten,  about  twice  the  length  of  the  latter, 
and  the  posterior  row,  twelve  exceedingly  long  bristJee.  Tergite  7 
has  three  rows  of  four,  six,  and  eight  respectively,  and  a  few  fine 
hairs  ;  tJiere  are  also  two  pairs  of  long 
and  heavy  bristles  seated  at  the  apex,  . 
and  (rf  these  each  outer  one  is  longer 
than  its  inner  neighbour.  The  pos-  ^^J 
terior  tergite  has  four  short  heavy  . 
brisUee,  and  a  number  of  long  and 
short  fine  hairs.  On  stemite  1,  there 
is  one  long  bristle  on  each  side,  and 
no  lateral  ones,  whilst  in  respect  of 
the  otiiera  there  is  on  each  a  ventral 
patch  of  bristles,  of  which  the  pos- 
terior ones  are  much  the  longest  and 
strongest.  Fygidium  much  deeper 
than  wide,  and  clothed  with  long 
coarse  bristles  and  fine  hairs  (fig.  26). 

Lega. — Long.  Fore  coxa  furnished 
with  long  strong  bristles  and  short, 
fine  hairs.  Median  coxa  smooth  on 
the  upper  angle  and  outer  side; 
lowOT  angle  clothed  in  its  entare  lengtii  with  short  hurs 
or  bristles  which  are  exceedingly  fine  at  the  base,  but  become 
gradually  stronger  towards  the  apex,  which  is  completely 
encircled  fay  them.  The  hipd  coxa  is  also  smooth  on  the  upper 
angle ;  the  outer  side  is  smooth  at  the  base,  and  for  about  one- 
half  its  length,  from  whence  it  is  moderately  hairy,  and  provided 
with  bristles  which  become  gradually  stronger  towards  the  apex  ; 
lower  angle  clothed  with  short  fine  hairs  at  the  base,  but  becoming 
gradually  stronger  towards  the  apex  which  is  encircled  with  fine 
hairs  and  coarse  bristles.  The  fore  femur  has  a  number  of  shorter 
and  longer  fine  hairs  scattei-ed  over  its  outer  surface,  and  one  verj- 
long  bristle  on  its  inner  angle  near  the  apex.     The  median  femur 
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has  the  inner  angle  funushed  with  short  stiff  hairs,  and  the  outer 
side  smooth,  except  at  the  apex  where  there  are  three  moderately 
long  bristlea ;  lower  angle  smooth  also,  except  at  apex  where  there 
are  two  moderately  long  hristlea,  and  a  few  short  ftne  haira. 
Posterior  femur  has  its  inner  angle  similarly  clothed  to  the  fore- 
going, hut  its  lateral  apical  extremity  ia  furnished  with  six 
moderately  strong  bristles  ;  outer  angle  smooth.  The  fore  tibia 
has  six  notches  on  its  upper  angle,  from  each  of  which  a  pair  of 
stout  bristles  proceeds,  the  upper  one  of  each  pair  being  the 
longest;  in  addition  to  those  there  are  on  the  outer  side,  and  near 
the  notched  angle,  two  rows  of  strong  hairs,  the  lower  ones  being 
somewhat  the  longeet ;  lower  angle  smooth,  but  furnished  at  the 
apex,  on  the  outer  angle,  with  a  pair  of  stout  bristlea.  Median 
tibia  has  also  six  notches  on  its  upper  angle,  and  is  similarly 
clothed  with  bristles  and  hairs  to  the  for^poing  ;  the  outer  aide 
is  also  similar  to  that  of  the  fore  tibia,  but  its  lower  angle  is 
olothed  with  fine  liairs ;  apex  as  in  fore  tibia.  The  posterior  tibia 
has  seven  notches  on  its  upper  angle,  from  each  of  which  a  pair 
of  stout  spines  proceeds ;  of  these  the  tirst  pair  is  very  short, 
otherwise  the  clothing  and  armature  are  similar  to  the  median 
tibia.  Of  the  first  and  second  tarsi,  the  fourth  joint  is  much  the 
shortest,  and  the  fifth  the  longest ;  all  the  joints  ara  clothed  with 
fine  hairs  and  a  few  stout  briBtles ;  the  fifth  joint  of  the  first  and 
second  tarsi  have  each  four  pairs  of  bristles  on  the  under  side. 
Of  the  posterior  tarsi,  the  first  joint  is  much  the  longest,  and  the 
fourth  much  the  shortest ;  the  second  joint  is  longer  than  the 
third,  and  the  latter  rather  longer  than  the  fifth ;  all  the  jcnnts 
of  the  posterior  tarsi  bear  a  number  of  lateral  bristles,  between 
which  Uiere  is,  both  on  the  upper  and  under  sides,  two  raws  of 
stiff  hairs. 

^  Caput. — The  front  bears  a  row  of  seven  fine  bristles  between 
the  antennal  groove  and  the  maxillary  palpus ;  below  this  there 
are  a  number  of  smaller  hairs  scattered  over  the  side  of  the  houL 
Again,  below  this  row  there  are  two  long  bristles,  and  further 
down  two  more  placed  closely  together.  The  subapical  row  fonuH 
a  complete  series,  being,  unlike  that  of  the  female,  not  interrupted 
by  short,  horn-like  brutles.  The  hinder  part  of  the  head  bears 
two  oblique  rows  of  bristles,  thoee  of  the  second  row  being  much 
the  longer ;  below  the  latter  row  there  is  another  series  ot 
bristles,  which  form  on  uneven  row  and  follow  the  posterior 
ttngle  of  the  head.  Rostrum  rather  shorter  than  that  of  the 
female. 

Thorax. — Similar  to  female. 
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Abdomai. — Sunilar  in  veetdture  to 
fem&le.     In  the  modified  segments  the 
clasper  ia  produced  iiito  mther  a  long 
process,  bearing  one  long  bristle,  and  a 
few  short  haira  scattered  over  the  sides. 
The  finger  is  scythe-shaped,    moder- 
ately   long,    pointed    at    apex,    and 
furnished  with  a  few  moderately  stiff 
bristles  and  short  fine  hairs.     Stemite 
i  broad,  not  divided    ventrally,    and 
I  having  the  apex  densely  clothed  with 
-'  long  fine  hairs,  and  long  stout  bristles. 
Spiral  of  penis  consists  of  two  coils 
Kit-  W.  (fit.  29>. 

Legs. — Smiitar  to  female. 
Hob. — New  South  Wales.     "Roel,  DasywriumacvlaUut,  K.arr.     I 
have  also  collected  this  species  from  the  body  of  a  tiger,  Feli» 
tigrit,  Linn.,  which  died  in  the  Zoological  Gardens,  Sydney. 

FamUy  OTENOPSYLUD.^. 
Qvnus  Stephanocibcus,  SktuK. 
It  is  interesting  to  note  that  although  up  to  1903,  three 
additional  species  of  Slephanocircu*  had  been  described  by  the 
Hon.  N.  C.  Rothschild,  all,  including  Skuse's  species,  were  only 
known  to  us  W  female  examples.  Rothschild  htu,  however, 
further  extended  our  knowledge  of  the  species  constituting  the 
genus,  and  has  during  the  present  year  described  not  only  the 
male  of  S.  dtuywri,  Skune,  but  also  the  male  and  female  of  S. 
nmtoni.  Roths.' 

All  Rothschild's  material  was  obtained  from  Launceston, 
Tasmania,  the  hosts  being  for  A',  datyuri  :  Mtie  veliuiwtg,  Thonw.'s 
a  Tasmanian  Native  Rat ;  Peremelea  ffitnni.  Gray,  Striped 
Bandicoot;  and  Dawyunu  maouirUus,  Kerr,  Tiger  Cat.  S. 
«ittuoni  was  obtained  from  M.  v^uCinue  and  D.  inactUatiu. 

We  thus  now  know  of  five  species  of  this  interesting  genu^ 
namely : — 

S.  dwywn,  Skuse— Rec  Anstr.  Muk.,  ii.,  1893,  p.  78,  pi. 
xviL,  figs.  2,  2a,  2b,  2c,  2d,  2e. 
„         Baker — Canadian  Entomologist,  xxvii.,  1896, 
p.  63. 

*  BothMUId— Ent.  HoDtblj  Hag.,  N*i.,  IWC,  pp.  «l-e2,  pi.  I. 
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S.  dfuytiri,  Skuae~Bec  Austr.  Mns.,  iL,  1896,  p.  110. 
„        Rainbow— E«c.  Anstr.  Mas.,  v.,  1903,  pp.  5^55. 
„        Bdier— Proc.  U.  S.  Nat.  Mns.,  xxviL,  1904, 

pp.  430  431. 
„        Rothschild— Ent  Monthly  Mag.,   xvi.,    1905, 

pp.  60-61,  pi.  t.,  figs.  1,  4. 

/faft. — New  South  Wales,  und  Launceston,  Tasmania. 

,S',  »/««■»,  Rothschild— NoWt.    Zool.,    v.,     1898,    p.    544, 
pi.  xvi..  fig.  !1. 
-  „       Baker— Proc.   U.  8.   Nat.   Muh..  xxviL,    1904 
p.  431. 
//ai>.  — Ai^ei  I  tina. 

.V.  tJimnrnti,  RothacbUd- Novit  Zool.,  i.,  1903,  pp.  318-319, 
pi.  is.,  figs.  4,  5. 
Hah.  -Bainiw  Island,  N.  W,  Australia.  Host  - J/tw/ercu/iniw, 


,  Rothschild— /,oc.  ciL,  p.  319,  pi  sL,  figs.  6,7. 
Hal). — Paraguay  (near  Sapucay). 

&  «im«0nt,  Rothschild — £nt   Monthly  Mag.,  xvi.,    1905, 
pp.  61-63, 'figs.  2,  3. 

I/ab. — Launceston,  Tasmania. 

In  his  generic  diagnosis,  Skuse  says: — "Antennw capitate,  four- 
jointed."*  In  respect  of  this  Baker  remarks  :  "  The  matter  of 
four-joLnted  antenns  must  certainly  be  re-examined.  If  such  a 
character  is  presented,  then  this  species  must  be  made  the  type 
of  a  new  family  differing  from  all  other  fleas.  But  in  the 
description  of  the  apparently  congeneric  St^kanoeirctu  mar«, 
RotJischild  says  nothing  about  four-jointed  anteniue,  and  his 
drawing  does  not  show  four  joints.  "*  The  point  raised  is  an 
important  one,  and  a  careful  examination  of  the  types  discloses 
the  fact  that  the  antennie  are  nonnal — three^ointed. 


1  Sknw-Bm;.  Autr.  Hut.,  tt.,  1803,  p.  7S. 

■  B»k«— Fcoc.  n.  8.  Nat.  Hn*.,  xrvU.,  19M,  p.  481. 
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eentw  CTENOPSYLLUS,   Kol. 

Among  some  ileaa  forwarded  to  Mr.  Carl  Baker,  of  whicli 
duplicates  are  in  the  Museum  collection,  there  were  specimens  of  C. 
mttwm/i,  Dugea.  These  were  from  Brisbane  and  Dunedin — localtiea 
which  constitute  a  new  record  for  this  species  ;  indeed,  according 
to  Mr.  Baker,  who  has  made  a  specialty  of  the  Siphonapt«ra, 
this  is  the  first  recorded  appearance  of  this  species  in  Australia. 
They  were  collected  from  rats. 
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(CABBTTOCHELVfi  INRCUI.PTA,  Rofway). 

By  Edtjar  R.  Waitb,  F.T.S.,  Zoologist. 
(DfttM  ijtiv.-xTvii.,  M\A  figH.  30.32). 

Hince  fiwt  dfM:i-il)e<l  by  Dr.  E.  P.  IlwiKiay  in  1886,'  the  New 
Ouiiiea  turtle,  Varr,tu>ehrlyii  iiu>en^/}(a,  Iiuh  excited  considerable 
int^rent  mid  pt-nvoked  mucii  fipeciiltttion  oh  Ui  it«  syHtematic 
pOMJtioii. 

Hitherto  the  specieH,  which  im  f or  hh  HHcertained  tx  the  sole 
livinf;  rcpi-exeiitntive  of  the  k'*""'^  >"<■'  fa^niily,  wan  known  only 
from  tlic  typp  nnd  two  imperfect  Hkullx  ;  the  latter  described  ty 
Dr.  (j.  A.  ]{ouk>ngi-r  ax  i>rriameiits  or  chaiinB  attached  to  & 
dancing  stick,  fitnn  the  Fly  River,  Britinh  New  Guinea." 

In  the  iwcoutit  of  the  originiit  Npeeimcii  no  mention  is  made  of 
the  mannpi-  in  which  it  was  pi-ocutvil.  As  the  history  of  such  an 
example  will  be  of  interest,  T  ventui'e  to  publixh  the  following 
p&rticulaiit  from  infonnation  kindlv  Hupplietl  by  Mr.  Walter  W. 
Fixiggatt,  F.LK.,  Goveirimeiit  EiitomoloKist  for  New  South 
Wales  :— 

'*  TliA  f  rtab-«ftt«i  turtle  detertbed  bj-  BaroutT  ww  one  of  tw*  ■Mcinwa* 
obtkined  in  the  SCricklAnd  Rivar  (the  upper  rifcht  hand  branch  M  the  FIj 
River),  in  the  Geographical  Saoiety  at  ADitntlaaia'a  Expedition  to  New 
Gaioea  in  1886.  CapUio  Hy.  C.  Efarill  wu  in  aharKe.  and  I  iraa 
Entomolegiet  and  AHiatant  Zoologiit.  etc.  There  were  large  aand  btnki 
all  alonic,  bat  we  law  ua  aifcaa  at  these  tnitlea  in  the  lewec  parti  ef  the 
river.  Six  *f  an  teok  the  whale  beat  np  the  laat  hundred  milai  after  the 
'  Bonits'  Btocli  in  the  vrnval,  and  »a  we  tewed  the  boat  along  the  twe 
turtles  ran  olf  the  eand  banks  iaie  ahallow  water  aod  were  canshb  We 
ate  the  contonte  of  beth  ;  a  lame  nnrober  of  egits  ware  fonnd  iniide  thatn. 
It  was  evldentlj  breeding  time  aa  Mma  ef  the  eand  banka  were  earetcd 
with  thdr  tracks :  thouKh  we  hunted  round  at  several  oampi  we  ooald 
not  Bnd  aD.v  hnried  agict.  Thii  wai  about  the  middle  af  Oatebar,  IS8S. 
Jaa.  H.  Shaw  nnd  I  cauftht  thx  type  ens  eveoing,  and  I  •klnn<d  and 
cleaned  it." 


>  Rameay— Proc.   Linn.  Sac.  N.  8.   Wales,  (2),  i.,  1886,  pp.  168-162. 
^  RonlenKer— Proc.  Znol.  Soc..  1388,  p.  861. 
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Portions  of  uiiotlier  examplu  of  CarvUochdyn,  of  unknown  sex, 
juat'  i-eceived  by  tlie  TiiisteeM,  enable  me  bo  supplemont  tin- 
published  iwcounta  of  itn  Htrui-ture  and  also  Ut  correct  errore  in 
previous  descriptions. 

The  material  consists  of  tlx;  head,  with  four  cervical  vertebiic 
attached,  in  spirits,  and  the  carapace  and  plsatran.  The  turtle 
was  taken  at  the  island  of  Kiwai  (Kewai)  at  the  mouth  of  tht; 
Fly  River.  It  was  caught  at  night  with  hook  and  line  by  nativen,  - 
and  the  portiona  not  twten  or  broken  were  obtained,  uid  kindlv 
forwarded  by  the  Rev.  E.  B.  Riley.  Captain  Arthur  J.  Wyril'l 
o£  the  London  Missionary  Society's  S.8.  "  John  Williams," 
obligingly  brought  the  salvage  to  Sydney. 

The  foUowing  Ls  a  deHcription  sf  the  portions  examined  :  — 

Head. — The  anterior  i>ottic.u  of  the  head  is  in  perfect  amdition, 

but  the  hinder  pai-t  abiivr,  and  the  hyoids  had  been  i-emoved. 

The  snout  is  perhaps  the  uiu^t  mmarkaule  feature  of  tJie  head,  it 

is  much  more  prominent  than  would  be  inferred  from  the  published 

figures  of  the  type  which  wa«  piubably  dried  before  an  examination 

had  been  made.     Tlie  snout  is  a.  fleshy  organ,  ita  front  and  lateral 

aspects  covered  with  tubercles  and  freely  fuiTowed  ;  it  is  much 

bent  downwards  and  is  produced  considerably  beyond  the  margin 

cated,  pig-like,  being  very  deep 

situated  in  itx  upper  portion  ; 

their    relative    position    is 

shown  in  the  accompanying 

sketch   (fig.  30),  five-sixths 

natural  siw.      A  yalve-Uke 

process  is  developed  within 

the  nostril  on  the  inner  side. 

In  the  preserved   example 

no  trn«e  of  sutuivs  is  visible 

in  the  large  head  shields, 

and     thiiMP     described     by 

Runway  are,  as    indicated 

by   Dr.    0.     Baur,    simply 

impi'essions    of     the    bony 

Hg.  30.  sutures    of     the    skull,     to 

which  the  skin  has  moulded 

itself  in  iliying.     The  rugosities  of  the  surface  which  also  merely 

repeat  the  inequalities  of  the  skull  are  nut  so  pixinuunced  in  the 

preserved  as  in  the  dried  example, 

Skull. — The  skull  is  moderately  archMl  and  of  even  contour. 
The  orbits  are  subcircular,  large,  lateral,  and  widely  separated  : 
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eitch  IB  encircled  by  five  bonea,  namely  the  maxiUar}',  prefronUl, 
frontal,  poetfrontal,  and  jugal.  The  bony  external  nostril  is  vrry 
large,  wider  than  deep,  and  is  bounded  by  the  xingle  premaxillary, 
the  maxillaries  and  prefrontals.  The  orbital  mai-gin  of  the  fnst- 
frontat  is  greater  than  that  af  the  prefrontal,  that  of  the  frontal 
being  stnallest  of  the  three.  The  suture  between  the  postfroutal 
and  parietal  is  shorter  tlian  that  between  the  postfrontal  and 
frontel.  The  parietals,  though  laterally  expanded,  do  not  roof  over 
the  temporal  r^ons,  the  fo6S»  extending  forward  to  the  post- 
frontrals  :  the  latter  bones  are  separated  from  the  squa- 
Dtoeals  by  the  quadrate- jugai  Tlie  maxillarj'  is  Nutured  witli 
the  quadrato-jugal  below  the  jugal.  The  quadrate  forms  a 
complete  frame  to  the  tympanum,  the  deep  quadiuto-jugal  and 
aquamoaal  just  failing  to  meet  allo^'e.  The  (juadrate  is  not 
completely  closed  behind,  and  the  jxisteriur  nuteli,  though  wide,  is 
not  deeply  cleft ;  ita  lower  surface  Iieare  two  ai-tieular  facets.  The 
supraoccipitol  process  In  extensive  and  itK  inferior  margin  in 
laterally  expanded  forming  a  Hpoon-sliajHnl  plate  whose  width 
exceeds  the  great*>Ht  depth  of  the  crest.  The  foi-aiiieti  magnum  in 
an  even  oval,  deeper  than  broad  and  is  bounded  by  the  supra- 
occipital  and  the  exoccipitals.  The  elements  are  not  apparent  in 
the  occipital  condyle.  The  vomei*  is  small  und  if  naturally 
connected  with  the  pretnoxillar}-,  tite  slender  process  has  been 
broken  away.  Tlie  prefrontals  are  connect^'d  with  the  vomer  and 
palatines  by  a  broad  thin  process  dri'elope4l  fruui  the  pi'efruntals, 
the  sutures  being  cloxe  tu  tlu-  vomer  and  not  to  the  roof  of  the 
anout ;  the  lateral  \iew  through  l>otli  orbits  is  thus,  not  as  usual, 
but  mainly  through  the  palato-maxillaiy  foramina.  I1ie  palatines 
are  largi-,  separat^Hl  in  front  by  the  small  V-shaped  vomer,  but 
extensively  in  timtatt  on  the  mid-ltne.  Tlie  baaisphenoid  is  large, 
widest  beliind  wheiv  it  is  in  contact  with  the  Iwsioccipital ;  these 
bones  ore  eveidy  sutured,  the  fii'st-muued  not  foiwing  a  shelf 
below  the  latter.  Tlie  pteiygoids  are  long  and  narrow,  in  contact, 
in  front,  with  tlie  nrnxiltaries :  they  are  wholly  separated  by  the 
basisphenoid  and  are  produced  Iwukwards  to  form  the  outei' 
boundaries  of  the  basioccipitals.  At  the  ^ide  of  the  basisphenoid 
each  pterygoid  develops  a  latei-at  juxicess  whicli  is  wpai'ated  from 
the  quadrate  by  a  deep  groove.  The  connection  l>etween  the 
parietals  and  pterygoids  is  carried  forward,  below  to  the  palatineH, 
and  above,  tu  tlie  sutui-e  between  the  pivfrontals  and  frontals. 
The  lamellte  thus  foiToed  broaden  laterally  in  fi'ont  and  lueet  on 
the  mid-line,  and  they  run  so  clo.se  t<)  the  pi'efronto-palatine 
connection,  before  described,  that  it  is  not  jiossible  to  pass  an 
object  as  thin  as  n  penknife  blade,  through  the  orbits,  lietween 
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The  nUDdible  lias  the  elements  distinct  but  no  symphyseal 
satare  is  apparent  in  the  adult ;  the  coroaoid  and  poetarticular 
processea  are  well  developed.  The  hyuids  were  removed  by  the 
natives  and  not  recovered.  Baur  deecribed  the  supraoccipital 
[WOGens  as  "  club-shaped,"  this  scarcely  conveys  an  idea  of  the  tme 
form  but  it  will  doubtlees  be  understood  that  the  outline  as  seen 
from  above  oi'  below  only  is  intended ;  the  whole  process  being 
formed  of  two  lamelln  at  right  angles  to  each  other,  a  vertical 
crest  and  a  basal  lateral  expansion.  The  question  raised  by  this 
writer  as  to  whether  the  pterygoids  are  completely  separated  by 
the  basisphenoid  or  not,  is  now  answered  in  tiie  affirmative.  Banr 
also  remarks  that  in  the  type  the  frontals  are  excluded  from  the 
orbits,  I  am  not  aware  how  this  information  was  obtained,  but  in 
the  specimen  under  examination,  as  above  described  and  as  also 
shown  in  the  photograph  (pL  xxvi.),  the  frontal  forms  a  portion  (£ 
the  orbital  boundary,  though  the  smallest  of  any  bone  so  doing. 
Another  point  raised  is  the  condition  of  the  premazillarv,  this  has 
already  been  determined  by  Boulenger  to  be  a  single  bone,  and 
be  also  found  that  "  the  pterygoids  are  not  turned  up  in  front" 

Veri^ra. — The  cervical  vortebrte  are  comparatively  short  and 
do  nutposseas  transverse  processes.  Though  but  five  of  the  eight 
presumed  cervical  vertebne  were  preserved,  it  would  seem  that 
the  neck  is  shorter  than  the  combined  dorsal  vertebrte. 

The  first  vertebra  (axis)  is  biconcave  and  has  all  the  elements 
united  into  a  single  bone,  the  postzygapophysea  are  long  and 
widely  spread. 

The  second  vertebra  (atlas)  is  convexo-concave  and  has  the 
spinous  process  well  developed. 

The  third  vertebra  is  also  convexo-concave  and,  as  usual,  has  no 
spinous  process, 

The  fourth  vertebra,  the  character  of  which  haa  an  important 
bearing  on  tlie  classification  of  the  order,  has  most  unfortunately 
had  the  po8t«rior  portion  cut  away,  anteriorly  its  articulation  in 
convex. 

The  three  following  vertebne  are  absent,  but  the  last  cervical, 
which  may  be  presumed  to  be  the  eighth,  is  doubly  biconvex  so 
that  the  articulation  between  the  seventh  and  eighth  cervicals 
and  the  latter  and  the  first  dorsal  is  of  the  ginglymoid  type. 
The  po8t4>rior  articular  surface  of  the  eighth  vertenra  exteiidH 
along  the  whole  length  of  the  curved  portion  and  the  dipping 
action  is  thus  very  oimsiderable.  The  usual  forwardly  directed 
ventral  keel  is,  in  this  species,  replaced  by  a  pair  of  conical  pro- 
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cesses.  The  general  form  of  the  eighth  Tertebra  will  be  beat 
comprehended  by  reference  to  the  figures  depicting  the  lateial 
and  ventnil  aepects  (PI.  xzvii.,  figs,  ia,  ie). 

The  DOKBAL  vertebne  are  ten  in  number.  The  first  is  shorter 
than  the  second  and  ha«  a,  depressed  centrum  with  two  concave 
articular  snrfacea  in  front,  it  bears  a  short  rib  connected  witii  tlie 
second  rib.  The  ventral  aspect  of  this  vertebra  together  with 
portion  <rf  the  carapace  to  which  it  is  attached  is  shown  in  PL 
xivii.,  fig.  5c. 

The  second  to  the  se^'enth  vertebne,  inclnmve,  are  long  and 
strongly  compressed  but  do  not  form  a  distinct  ventral  keel. 

The  eighth  is  rounded  below,  and  the  ninth  bears  on  its  anterior 
ventral  surface  a  deep  pit  nearly  as  wide  as  the  centrum  itself. 

Tlte  tenth  vertebra  is  short  with  a  posterior  condyle,  the  tentli 
rib  is  connected  directly  with  the  carapace  and  does  not  abut  on 
to  the  preceding  rib. 

The  following  free  vertebne  are  absent,  but  the  nature  of  the 
parts  remaining  shows  definitely  that  the  pelvis  is  not  anchyloaed 
to  the  carapace  and  plastron.  Dr.  Hans  Gadow*  writes  as  taough 
the  pelvis  was  known  :  "  the  skeleton,  notably  the  plastron,  pelvis, 
and  skull,  oonform  with  the  Pleurodirous  type." 

Carapace. — The  carapace  measures  430  mm.  in  length  and 
330  mm.  in  breadth.  During,  probably,  immature  life,  it 
received  an  injury,  having  apparently  been  crushed  between  the 
right  anterior  and  left  posterior  aspect«,  resulting  is  distortion  ai 
the  former  and  breaking  of  the  latter,  one  of  the  marginal  plates 
also  being  cracked  ;  these  defecto  will  be  seen  in  PI.  zziv.  and 


The  posterior  dorsal  keel  is  extremely  marked,  much  more  so 
tliaii  in  the  tj^pe :  the  relative  contours  are  illustrated  in  the 

•  Qaiow—CtmhMge  Nat.  Biat.,  tUI.,  BxpUIes.  1901,  p.  404. 
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Moompanying  diagrams,  Sg.  31  representdng  the  type  and  tig.  32 
the  spedmen  now  dewiribed,  which  is  smaller  and  poesiblyyounger 
than  the  former. 


Kilt-  ra. 

"Die  neniul  plates  are  seven  in  number,  but  as  the  posterior  one 
in  very  small  it  may  be  that  in  earlier  life  an  eighth  even  may  be 
developed  and  afterwards  lost  by  encroachment  of  the  costals. 
The  relative  .l&i^r  size  and  gfeatei-  number  of  neunUs  in  the 
younger  bpecimen  suggesto  that  a  median  growth  of  the  costals 
takes  place  with  age ;  for  they  are  entirely  separated  by  the  Afth, 
sixth,  and  seventh  neurals,  and  the  sutui-es  between  the  anterior 
pairs  of  costals  is  not  more  than  3  mm.,  while  in  the  type  ail  the 
costals  meet  in  the  mid  line  and  the  suturea  referred  to  nearly 
equal  the  length  of  the  respective  neurals.  The  anterior  mai^inals, 
of  which  there  are  ten  pairs,  are  separated  by  the  large  nuchal, 
and  the  posterior  pair  by  the  single  pygo-marginal. 

"nie  absence  of  epidermal  shields  is  well  illustrate  in  tlie 
accompanying  photographs,  where  the  dark  lines  on  the  inner 
side  c^  the  carapace  (PI.  xxiv.)  will  be  seen  to  be  tx>incident 
with  the  sutures  indicated  on  the  dorsal  surface. 

Plastron. — The  plastron  was  originally  described  as  foimed  of 
nine  shields,  but  Ramsay  remarked : — "  There  are  two  small 
portions  cut  away  from  between  the  second  and  third  plates  and 
the  margiDals,  so  that  it  is  impossible  to  say  if  these  are  extra 
plates  or  parts  of  the  marginals."  They  "  are  probably 

only  the  curved-in  portions  <rf  the  adjacent  mai^nals."  Respect- 
ing the  carapace  and  plastron  Baur  wrote  : — "  Both  have  been 
figured  by  Ramsay,  but  there  was  some  doubt  about  the  presence 
or  absence  of  a  meaoplastrat  element.  ....  The  most 
interesting  new  point  to  be  noted  in  the  plastron  is  the  presence 
of  a  small  distiiict  mesoplastral  element.  The  structure  of  the 
plastron  is  best  seen  from  the  figure." 
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With  the  actual  apec-imen  in  hand  Ramsay  was  unable  to 
decide  this  point,  and  yet  from  the  inspection  of  a  photograpli 
only,  Baur  definitely  pronounced  on  the  presence  of  a  mesoplastrcHL 
His  conclusions  are  quite  wrong,  there  is  no  such  plat« ;  an 
incurvation  of  the  marginal  being  responsible  for  the  appearance 
in  the  illustration.  My  photograph,  published  on  Fl.  xiiv.,  fig.  2, 
very  clearly  shows  the  eicact  condition.  I  may  mention  that  the 
carapace  and  plastron  have  not  been  separated,  and  are  illustrated 
in  natural  connection.  The  sutures  also  have  not  been  artificially 
emphasised- 

JXm 


Cai-apace— length 

430 

breadth 

330 

Plaitron— length 

320 

breadth 

272 

Skull—       length 

123 

basal 

93-6 

width                  

750 

„              „         interorbitui 

34-7 

Ist  Vertcbia,  length  of  centrum 

1 4 -3 

2nd 

■27 -2 

-Ird 

29-2 

'*th 

10-5 

1st  Vert^-lwa,  width  outside 

iMisterioi-  z%-i;ai)ophvses. 

37  9 

:;nd        .,               „■„'.. 

23  6 

•trd 

26  1 

tth 

26-0 

Dorsal  Vertebne in  sihi     ... 

27S-0 

In  reading  the  proofs  Dr.  Bamsay  overlooked  some  vagaries  of 
the  printer.  The  genus  is  rendered  as  Carettorhdys,  but  associated 
with  the  species  it  reads  Carettocchdyn,  while  on  the  only  other 
occasion  on  which  the  word  is  used  it  appears  as  Carretochelyn. 

The  author  of  the  species  referred  it  to  the  family  TrionychidK 
and  su^^ted  that  it  formed  a  link  between  the  river  tortoises 
and  the  sea  turtles.  In  raising  the  genus  to  family  rank 
Boulenger  assumed  that  it  was  a  Pleurodiran  because,  all  then 
known  FapuBsian  and  Australian  Chelonians  belonged  to  that 
division.  Characters  of  the  neural  bones,  and  plates  on  the  fore 
limbs  were  also  considered  to  point  in  that  direction.  Baur 
thoroughly  reviewed  the  situation  and  rejected  the  Pleurodiran 
nature  of  the  genus.  He  considered  that  the  CarettochelydidK, 
to  which  he  assigned  both  PaewiotrionyxauA  C'artUocheiift  "came 
from   a  group  of   tortoises   related   to    the   stock    from    which 
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"  probaoie  that  the  Carettocbelyids  are  very  close  to  the  anceatora 
of  the  Trionychia,  of  which  they  are  only  survivals."  When 
examing  the  two  imperfect  skulls,  previously  referred  to, 
Bonleoger  found  characters  possessed  only  by  Chetya,  among  the 
Fleurodira  aud  by  the  Trionychidie. 

FVom  the  Fleurodira  it  is  definitely  excluded  by  the  following 
characters: — 

The  neck  is  bent  in  a  vertical  and  not  in  a  lateral  plane  ;  the 
cervical  vertebra  do  not  possess  transverse  processes,  and  the 
articulation  between  the  centra  of  some  of  the  posterior  vertebrae 
is  ginglymoid.  The  pelvis  is  not  ancbylosed  to  the  carapace  and 
plastron. 

Vaillant  placed  CartUoehelyt  next  to  the  Dermatemydidn  in  the 
sub-tribe  Fhaneroderinea  of  the  Euchelonina. 

CarMoehdy*  has  considerable  affinity  with  the  Cryptodira  as 
defined  by  Boulenger ;  especially,  as  pointed  out  hy  Baur,  with 
the  families  Dermatemydidia,  Staurotyptdte,  and  Kinostemidu. 
The  differeoce  aa  regards  deep-seated  characters  may  be  expressed 
as  that  of  the  condition  of  the  pterygoid  bones.  In  Carr.Uochtiy» 
they  are  widely  separated  by  the  palatines,  baslsphenoid  and 
basioccipital.  In  the  oyptoairan  chelonians,  the  pterygoids  are 
in  contact  on  the  mid-line.  Tiio  cervico-dorsal  articulation  b 
cryptodiran,  being,  as  I  have  shown,  between  the  centra  of  the 
vertebne,  and  not  between  the  zygapophyses  alone,  as  in  the 
Trion3'cboidea.  On  the  other  hand,  the  character  of  the  pterygoids 
and  premaxillary  associates  Careltochelyi  with  the  latter  division. 

It  would  seem  therefore  that,  fundamentally,  the  Cryptodir&ns 
and  the  Trionychoideans  are  related  through  Caretloehelyt  and  its 
fossil  allies,  and  that  the  two  divisions  should  not  be  Mparated,  in 
a  linear  arrangement,  by  the  Pleurodirans.  The  features  of  this 
reptile  thus  support  the  classification  adopted  in  recent  revisions. 
Want  of  an  acquaintance  with  fossil  forms,  the  absence  of 
specimens  for  comparison  and  the  necessary  literature,  compel  me 
to  abstain  from  a  discussion  of  this  subj^.  I  trust,  however, 
that  those  who  are  qualilied  to  weigh  the  facta  adduced,  will  find 
the  data  and  illustrations  supplied,  useful  in  the  elucidation  of  an 
interesting  problem. 

•  The  whole  characters  of  this  Chelonian  are  not  yet,  by  any 
means,  perfectly  known,  and  further  material  will  be  necessary 
before  tiie  fourth  and  three  succeeding  vertebne,  the  pelvis,  and 
caudal  vertebne  can  be  described.  We  know  nothing  of  the 
shoulder'girdle  and  limb  bones,  and  the  number  of  phalanges  in 
the  digits  is  still  an  uncertain  quantity. 
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A  fow  other  points  remain  to  be  dealt  with.  Up  to  1903  all 
the  CheloniaiiH  recorded  from  New  Qviinea  were  Fleurodirans.  In 
that  year,  however,  I  announced  the  occurrence  of  Pdoehdyn 
eaMtoris,  Oray,  in  New  Guinea,'  and  thuB  added  a  member  of  the 
Trionychoidea  to  the  known  fauna. 

Ramsay  remarked  that  the  head  was  non-retractile,  a  statement 
doubted  by  Baur,  and  an  I  have  shown  incorrect. 

In  comparing  Carnl/och'l i/k  with  Puftittotrumt/x,  an  affinity 
suggested  by  Boulenger,  Baur  notcid  thf  diHerence  in  the  numb^ 
of  the  neural  plates,  six  in  the  fonser,  se^ell  in  the  latt«r.  Our 
example,  however,  shows  an  agreement  in  this  respect  between 
the  two  genera.  The  characters  of  the  family  an  defined  by  this 
writer  require  emendation,  the  plastron  in  CarrUochdy*  being 
rompoeed  of  nine  elements  only,  the  supposed  mesoplastra  being 
absent. 

This  turtle  was  originally  described  as  an  inhabitant  of  fresh 
water,  but  the  occurrence  of  an  example  at  the  island  of  Kiwai 
shows  that  it  is  also  an  estuarine  form.  The  main  outlet  of  the 
Fly  Kiver  is  twelve  miles  across,  and  Kiwai  is  a  large  island  in 
tbe  river  about  eight  miles  from  the  mouth.  It  supports  two 
villages  separated  by  a  salt-water  creek,  but  connected  by  a  native 
bridge.  Mr.  Froggatt  tells  me  that  at  Kiwai  the  water  is 
absolutely  salt,  so  that  the  turtle  may  not  be  confined  to  the  Fly 
Kiver  or  it«  tributaries,  but  occur  also  in  other  rivers  entering  the 
Papuan  Qulf. 

The  following  references  may  be  added  to  the  bibliography  of 
the  subject,  since  its  publication  in  the  paper  first-named  below. 

Baur,  O. — On  the  relations  of  CarftUxJu'lya,  Ramsay.  Amer. 
Nat.,  XXV.,  1891,  pp.  631-639,  pi.  xiv.-xvi.  and  Science,  xvii, 
1891,  p.  190. 

Vaillant,  L.-—Essai  sur  la  Classification  g^nerale  des  ch^loniens. 
Ann.  Sci.  Nat.,  (7),  xvi.,  1894,  pp.  331-345. 

Boulenger,  G.  A. — Remarks  on  two  imperfect  sknlls  id 
Carettorkelyti  itttcuipta.     Proc.  Zoot.  Soc.,  1898,  p.  851. 

*  Waits— R«0.  Aort.  Mo*.,  v.,  1908,  p.  SO. 
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III.  WESTERN  AUSTRALIAN  PRAWNS  and  SPONGES. 

In  the  report  of  the  Fishing  Industry  for  Weetem  Australia, 
referred  to  by  Mr.  Edgar  R.  "Waite,  Mr  Gale  writes  ;— "  I 
am  pleased  to  be  able  to  report  that  prawns  in  fairly  large 
quantities  were  caught  in  this  locality.  The  species  discovered, 
Stiphaugia  pellueida,  ore  very  large,  some  measuring  as 
mnicb  as  nine  and  three  quarter  inches  from  head  to  tail,  and 
from  a  gastronomic  standpoint  are  very  excellent  They  appear 
to  exist  in  quantities  over  a  large  area  of  ground,  and  I  am  firmly 
of  opinion  that  a  new  industry  will  eventually  be  established  in 
tiiese  waters." 

A  single  large  prawn  was  included  in  the  collection  forwarded, 
and  this  I  identi^  with  Penatiie  nemimiicatue,  De  Haan.  As  thin 
attains  considerable  size  it  is  probable  that  the  large  prawnn 
mentioned  are  of  this  species. 

It  is  extremely  improbable  that  they  are  correctly  associate<l 
with  the  Schizopod  Evphaugia  ;  B.  pellueida,  Dana,  being  fullv 
adnlt  at  16  mm.  (  =  i8  inch). 

The  sponges  obtained  by  the  expedition  are  as  follows,  all 
except  one  being  of  commercial  value  : — 
Butpongiet  illtMoarra,  Whitelegge. 

Four  examples  of  this  valuable  sponge  were  collected.  Three 
(No&  3,  4,  6}  from  the  beach  at  Shark  Bay  and  one  specimen 
washed  ashore  alive  at  EsperaDce. 

ff^)po^)onffia  equina,  Schmidt,  var.  elasliea,  Lendenfold,  in 
represented  by  tiiree  examples  (Nob.  2,  8,  13). 

No.  2  is  a  beach-worn  specimen.  No.  S  was  washed  ashore  at 
Shark  Bay  ;  the  size  of  this  particular  specimen  is  remarkable,  it 
is  stated  to  have  been  eight  feet  long,  and  three  feet  by  one  foot. 
No.  13  was  obtained  alive  at  Fremantle.  This  variety  in  identical 
with  the  sponge  imported  from  Europe  and  usually  sold  by  the 
choniets  and  druggists  in  Sydney.  The  majority  of  Australian 
i  much  coarser  in  texture  and  not  quite  so  tough  as 
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Tm-ttpon  kmmtralu,  Ogilbj. 
(Nfttiml  tiM.) 
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BZFLAMATION  OF  FLATS  Z. 


(NfttaTBl  (iiB,) 
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A.R.  McCULlOCH.dcl-. 
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EXPLANATION  OF  PLATE  XI. 

Fig.  1.     Chtrtodon  a»iaritu,  Watto. 

.,    a.     DipuUu  eaent,  Wut*. 

(Both  DAtaral  liia.) 
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EXPLANATION  OP  PLATE  XII. 

Hfptypopi  micraUpu,  Ounther. 
Vig.  1.    Tonng,  twioe  nktnnl  mw. 
„    S.        ,.       enbunwl  Mie^eTanth, 
„    8.    Adalt,  flvft^hthi  tutnml  nt. 
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Pieudolabnu  p%'»ct%laim$,  QHnthar. 
(Savan-tontbi  nktnnlme.) 
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A-  a  Mcculloch  dci. 
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EXPLlNA.'riOH  OF  PLATE  XIV. 


BramicUij/t  teoedwardi,  Wftlte. 
{Sigbtlr  radnoed.) 
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KXPLiNATION  OF  PLA'|-E  XV. 
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A  R  Mcculloch,  der,  . 

D,„.c,Goa 
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EXPLANATION  OP  PLATE  XVI. 


L.»(*K>.?aJti,  Wkito. 


iPiTe-oiglitha  natanl  liBs.} 
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BZPLANATIUN  OF  PLATE  XVII. 


Ciatodermu  macimUoeii,  Wkit*. 
{Fire-iizthi  Dktand  mm.) 
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EXPL&!«1TI0N  OF  PLITE  XVUI. 

Topii. 
PUr-  1-         EmmKvillH,  N«w  Sooth  Witlc*. 
Fig.  2.        Obftn,  New  South  WiiIm. 
Pigs.  8, 4.  Maiutt  Cktneion,  Tunuuia. 
file.  6.        Fliodeia  lalnnd,  THmkniit. 
Fig.  6.         Bell  Honut,  Tkimkiiiii. 

Ill:-r  (001).  4  (010).  m  (UO).  U  (230,,  /(IM)),  3  (260).  i| 
rf(201),  *  (203),  T  (043)./((»ll),y  (0411.  0(231).  a  (111),  i 
«(«48). 
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C.  ANDERSON,  de; . 
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EXPLANATION  OF  PLATE  XIX. 


¥ig.  a.        St.  Peter'e,  De«r  Sjanej,  New  South  WkI«b. 

Forms  And  indicM  sa  in  An^ltwite  below. 

AHaLESJTR. 

FilC.  3.        Mapatrie'B  Mine,  Dnndns.  TnBinniiiti. 
Fig.  4.        Mine Meretricp,  New  Citledonin. 
Figs,  a, «.  Lewii  Pondi,  New  South  Wales. 

Formi:— c(0(»l),4  fOlO),  a  I100),nni0),d  (102). o 
y(12S). 
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C.   ANDEHSON.  ctci.. 


..,gC4| 


,1,1.0,  Google 


,1,1.0,  Google 


EXPLANATION  OP  PLATE  XX. 

MagDnt  Hiiifl,  TaamiuiiA.     The  erjataU  are  trillingB  o 

»i-.«i      n-_  ..  1 BreoKrftin  shevinfc  the  distnbi 

e  chief  lonuB. 

m  (110),  r  (130),)  (Uil>,  i;  (UU). 

t\.A   GIbo  Iniios,  Nbw  South  Wftlea. 
Fill.  5    Invsrall,  New  South  Walen. 
Fig.  6.  Boftt  Harbour,  Taemanik. 

Forms  — o  (1(K)).  ™  (110),  p  (111),  r  (&il;,  ■  (381).  r  (131). 
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EXPLANAIlwN  OF  PLATE  XXI. 


Torres  Strait,  about  a  quartar  the  naturnl  aiip. 
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EXPLANATION  OF  PLATE  XXII 


HBaALATKl.CTDS 
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T.  WHIT£LECOE.  Phoi. 


mzecDy  Google 


,,  Google 


,1,1.0,  Google 


EXPLANATION  OF  PLATE  KXItl. 

ECBIDHOPBAQA   UfBULANS,  OKff. 

Fig     1     ShowinK  posterior  nbdomiDal  HeKraenla  ronoded. 
„    Z.  „  „  „  „  ezcanted. 
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Fi)t.  1.    Ckrapftce. 
„    2.     Plaatron. 
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EXPLAMATION  oK  PLATE  XXV, 

CARErTOCRILTN    INUCIILPTA.  Ramtai/. 

Fi|t.  1.     Ueftd— Upper  view. 
„    2.  Lower      ,. 

„    3.        „        Latena   „ 
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ClBBTTOCBBLTS   INBCDLPTA,  Sanuag, 

PifT.  1.      Skall — Upper  view 
„     3.        „        L>ts»l  „ 
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ESPLANAT[ON  OP  PLATE  XSVII. 


CAB«TToeHKi.TB  iNBCDLpTA,  Bamtay. 
FiK-  1.     Fint  CerTiul  Vertebra. 
,.    2.    Second    „  ,.      •• 

„    3.     Third       „ 
,.    4.    Eighth    „ 

„    b.     First  Doraal  Vertebra  and  portion  of  Campace. 
I.  Lateral ;  b.  Dorsal  -,  c  Venlral  j  d.  Anterior  i  and  e.  Poaterior  aapecU. 
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ON   TWO    EARLY    AUSTRALIAN    ORNITHOLOGISTS. 

By  Alfred  J.   North,  C.M.Z.S.,  Omithologiat. 

(Plate  xxvii.). 

JOHN     WILLIAM     LEWIN. 

John  William  Lewin  wiis  the  author  of  the  first  work  pulv 
luthed  on  Australian  Birds.  Hn  arrived  in  New  South  Wale.s  in 
1798  by  H.M.8.  "  Buffalo,"  and  is  thus  refen-ed  to  by  the  Duke 
of  Portland  in  a  communication  to  Governor  ITunter,  under  date 
6th  February,  179)*.  "Mr.  Lewin  is  a  painter  and  drawer  in 
natural  history,  and  being  desirous  of  pursuing  his  studies  in  a 
country  wliich  eannot  fail  to  impi-ove  that  branch  of  knowledge, 
you  will  allow  him  the  usual  Government  rations  iluring  his  resi- 
dence in  the  settlement."'  In  1801  Lewin  accompanied  Lieu- 
tenant-Colonel Paterson,  the  Lie utenant^( governor  of  the  Colony, 
and  others  in  an  exploring  expedition  up  the  Hunter  and  Pateraon 
Rivers,  the  latter  previous  to  the  visit  being  known  as  Cedar  Arm 
Surgeon  Haniti,  writing  from  the  Hunter  Eiver  on  25th  June 
1801,  to  Governor  King  i-emarka  :  "The  Colonel  says  he  has 
found  several  new  plants  here,  and  Mr.  Lewin  also  says  he  has 
met  with  new  birds.  If  so,  they  are  above  my  comprehension, 
as  I  seenothing  new  about  them,  one  hawk  excepted,  and  that 
only  in  colour  being  red  with  a  white  head,"" 

In  the  name  vessel  whioh  conveyed  most  of  the  party  during 
these  exploitations,  the  "  Lady  Nelson,"  a  brig  of  six  guns,  Lieu- 
tenant Murray,  R.N.,  in  February  of  the  following  year,  discovered 
and  entered  Port  Phillip. 

Probably  Lewin  obtained  the  specimenH  from  which  his  descrip- 
tions and  figui-es  of  the  "  Scarlet-back  Warbler "  were  taken, 
during  his  exploration  of  these  rivers,  for  in  the  1822  edition  of 
his  work  it  is  stated  that  this  species  "  inhabits  forests  near  the 
banks  of  Patterson's  River."  Dr.  R.  B.  Shai-pe  refers  this  figure 
to  the  Northern  and  North-western  Australian  species  MnlurvB 
cntentalu4,  Gould,  but  it  is  unquestionably  applicable  to  the  New 
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South  Wales'  bird,  lui  is  bHuwb  by  Lewin'a  remarkit.  In  1808 
Lewin'it  "  Birdu  of  New  Holland  "  was  published,  the  pUtea  being 
t^iifp^aved  and  coloured  by  the  author  in  the  Colony,  With  the 
exwptioiiB  of  the  plates  in  Lewin's  "  Insects  of  New  South 
W»leB,"  published  by  the  same  author  in  IH05,  these  pl&tee  were 
the  earliest  engravingit  pi-oduced  in  Australia. 

Lewin  referred  to  thlE  edition  of  his  work  im  "  The  Birds  of 
New  South  Wales,"  and  not  "  The  Birds  of  New  HoUand,"  the 
latter  a  title  it  must  have  received  in  London,  where  the 
letterpress  was  printed.  Id  The  Sj/diieT/  Gazette,  of  Sunday, 
November  '20,  1808,  ia  the  following  advertisement : — 

"  Mr.  J.  Lewin  begs  leave  to  acquaint  the  Officers,  Civil  and 
Military,  and  their  I^ies  who  honoured  with  tb^  Names  the 
List  of  Subscribers  to  hie  intended  Work,  entitled  '  Tlie  Birds  of 
New  South  Wales  with  their  Natural  History,'  that  he  has 
received  advices  promising  the  Transmittal,  by  the  next  arrival, 
of  the  Copies  of  the  first  volume  subscribed  for  here. 

This  work,  which  Mr.  Lewin  has  for  many  years  laboured  to 
ntnder  as  perfect  as  he  was  able,  will  comprise  several  Volumes 
paint«d,  engraved  and  described  from  the  birds  as  soon  as  taken. 
Each  Volume  will  contain  Eighteen  Plates  with  one  or  more 
birds  on  each  Plate  ;  many  of  which  are  new,  beautiful,  and  some 
of  new  genera. 

The  copies,  which  will  be  elegantly  printed  on  an  Imperial 
(Quarto,  will  be  delivei-ed  us  soon  as  they  are  i-eceived,  with  every 
ivspectiul  Acknowledgement  to  tliuse  who  weiv  kind  enough  to 
pativniue  his  exertions  in  tht;  Colony. 

No.  44  Chapel  Kow.'' 

Four  yeaK  lat«:r,  iu  '/'hv  Ht/dtte^  (lazntte,  of  Satuiilay,  August 
1.  1812,  ib  tbe  following  ;— 

"A  Card. 

Mr.  J.  W.  Lewin,  begs  leave  to  inform  bis  friends  and  the 
Public  in  general,  that  ho  intends  opening  an  Academy  for 
Painting  on  the  Days  of  Monday,  Wednesday  and  Friday,  Erwu 
the  hours  of  10  to  12  in  the  Forenoon." 

In  the  National  Art  Gallery,  Sydney,  thera  is  a  water-oolour 
by  Lewin,  entiUed  "Sydney  in  1808."  On  the  25th  April,  1815, 
Lewin,  as  punter  and  naturalist,  accompanied  Governor  Hac- 
i(uarie  on  his  tour  over  the  Blue  Mountains.*  In  the  App^idix  to 
Wentworth's  "  Description  of  the  Colony  of  New  South  Wales  "* 


itizecy  Google 


TWO   EARLV    AUHTBALIAS   ORMITIIOUICISTS — VORTH.  123 

it  a  List  of  Civil  Estabtishments  and  Public  Institutions  in  the 
Territory  of  New  South  Wales  and  its  Dependencies.  Among 
tbe  Conunittee  of  the  Police  Fund  of  the  Police  Establishment  at 
Sydney,  the  name  of  Mr.  Lewin  appears  as  Coroner. 

Lewin  died  in  1819,  and  was  buried  in  the  Devonshiiv  Street 
Cemetery,  his  remains,  with  others  buried  there,  being  transfeiTed 
a,  few  years  ago  to  the  northern  shore  of  Botany  Bay,  to  make 
room  for  the  new  metropolitan  railway  station  at  Bedfem.  The 
inscription  on  Lewin's  tomb  in  thi-t  cerneteiy,  whii;h  is  mid-way 
between  Botany  and  La  Perouse,  is  as  follows  ;^ 

"  Here  Rests 

tlie  Body  of  J.  W.  LEWIN,  Esq. 

Coroner 

who  departed  thin  Life 

the  27th  of  August,  1K19 

Aged  49  Yeai-B 

After  a  nevei*  Illness 

which  he  bore 

With  Christian  Fortitude 

Leftving  a  discoiiHolat^ 

Widow  and  Mon 

to  Lament  bis  Loss 

also  felt  by  his  few  Friends 

who  knew  him. 

In  him  the  Community  has  been 

Depiived  of  an  honest  Man 

and  this  countiy  of  an 

Eminent  Artist 

in  his  Line  of 

Natural  History  Painting 

In  which  he  excelled. 

He  is  gone 

Depending  upon  the  Mercies 

of  his  God 
thi-ough  an  atoning  Saviour 

Wlio  Writes 
'OurVii-tues  on  Adamtmt 
Our  Vices  on  a  Wave.' 

A  Friend 

luiH  giveTi  this  Tribute 

To  bis  Memory." 
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Alxiut  (i  mile  fttrtlier  on,  at  La  Perouse,  the  remains  of  Pere  le 
Hi'(;e\'eur  mv  buried,  and  a  memorial  erected  to  his  memoir.  He 
«)w  one  of  the  naturalists  in  the  French  Expedition,  under  the 
eummaiid  of  the  illuNtrioaH,  but  ill-fated  La  Perou»e,  and  died  on 
tlie  17th  Februaiy,  1788. 

Tliree  years  after  Lewin's  decease  a  re-issue  was  published  in 
Limdon,  in  1822,  entitled  "A  Natural  History  of  tlie  Birds  uf 
New  South  Wales,  collected,  engraved,  and  faithfully  painted 
lifter  Nature,  by  John  William  Lewin,  A.L.S.,  late  of  Parramatta, 
New  South  Wies."  It  contained  twenty-six  plat#s,  being  eight 
more  than  in  the  original  edition  published  by  Lewin  in  180K. 
The  watermark  on  the  plates  of  the  1822  edition  is  J.  Whatman 
1)^22,  and  on  the  paper  of  the  accompanying  letterpress  the  same 
nmker's  name,  with  date  1821.  All  the  species  are  described  under 
vernacular  names  only.  Tliere  is  a  copy  of  this  edition  in  the 
Australian  Museum  Library,  also  one  purporting  to  be  of  the 
sauie  issue  and  date,  but  the  watermark  on  the  plates  is  1875  ! 
Attention  has  already  been  drawn  to  this  issue  in  circulation  in  a 
bookseller's  descriptive  catalogue.  The  Museum  copy  of  the  1822 
edition  could  never  have  been  "  painted  after  nature  "  by  Lewin, 
for  tlie  base  of  the  forehead  and  aides  of  the  head  of  the  Crested 
Shrike  are  painted  yellow,  where  they  should  be  white. 

A  seconfl  re-issue  bearing  the  same  title  was  published  in 
London  in  1838,  nineteen  years  after  Lewin's  death.  A  copy  of 
this  work  has  been  kindly  lent  me  for  examination  by  the  Hon. 
Dr.  Jas.  Norton,  M.L.C.  Below  the  title  is  as  follows  :  "  New 
and  improved  etlition,  to  which  is  added  a  list  of  the  'synonj-mes' 
of  each  species,  incorpoi'ating  the  labours  of  'T.'  Goultf,  Es<j.,  N. 
A.  Vigors,  Esq.,  J.  Hoisfield,  M.D.  and  W.  Swainson,  Eh(|."  Tlie 
plates  are  far  more  accurately  coloured  than  in  the  genuine  1822 
edition,  and  liear  the  watermark  of  1838.  The  watermark  on 
the  explanation  of  plates  is  1821.  Although  two  pages  of 
synonyniM  compiled  by  Eyton  follow  the  title  pages,  all  the  species 
appear  under  Lewin's  vernacular  names.  In  the  "  Catalogue  of 
Birds  in  the  British  Museum,"'  Dr.  H.  Gadow  gives  a  reference 
"C'->-thin  /nlrifnm»,  Lewin,  Bds.  N.S.W.,  pi,  23  (1838)."  This 
reference  cannot  be  attributed  to  Lewin,  who  had  been  dead  for 
so  many  years.  Both  in  the  1822  and  1838  editions  thb  species 
is  ivferred  to  in  the  Explanation  to  Plate  xxii.  as  the  "  White- 
bi-eastcd  Honey-sucker,"  and  by  Eyton  in  the  1838  edition  as 
(ilye'ijJiUii/ith^ifitiuH.  Moivover,  Lewin  is  not  the  authority  for 
the  specific  name  of  Olyripkiln  fnivi/rinm,  but  Vigora  and  Hoi-s- 

'  i™lo«  -  Cnl.  Binls  Brit,  Mu».,  ii„  IH«4,  ]>.  210. 
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field,  who  dewribed  tliii  HpecieM  in  tlie  "  Trtini^actions  of  tlte 
Lionean  Society,"  in  1^26,  under  the  nnnie  of  Afi-Hjtluujit 
/•ilvifrom. 

Although  I  have  ntiver  heard  iif  one,  thwe  may  Ix-  uojiics  of 
F/'win's  ofiginal  work  in  private  libmries  in  Austt'aliu,  iiioi-e 
eHpecially  \\\  New  South  Wales,  the  eai-ly  settlers  in  Sydney 
Hubwribing  between  them  for  nixty-fieven  copies.  Only  six  fopies 
were  sulxcribed  for  in  London.  The  M<-lboui-ne  and  Atlelaitle 
Public  Librarien,  I  have  been  informed  by  their  ie»|>etti\e 
Librarianit,  do  not  posaewi  a  co[iy.  With. a  nianusciipt  title-]»i^ 
hf^ring  the  date  of  publication  ah  If^lS!  and  witliunt  an  index, 
tliere  in  one  in  the  Sj-diiey  Public  Lihraiy,  preHumably  an 
authentic  copy  of  the  original  eclition.  It  nai*,  however,  Iw-en 
reduced  in  size,  both  in  the  letterpreAX  an<l  the  size  of  the  )>lat4!ii, 
the  latter  eighteen  in  number,  the  same  an  in  the  first  iwtiic,  l)eing 
cut  off  cloBe  tu  the  tinted  background,  doing  away  at  the  name 
time  with  the  engraver's  name  and  date.  Tlie  numbei's  on  the 
plates  are  marked  in  with  pencil,  and  the  accompanying  letter- 
press is  under  the  vernacular  names  only.  The  plates  are  crudely 
coloured  and  the  watermark  thereon  is  G.  Ansell  IK09.  The 
male  of  Popki/i-j^phala  gullitmlii',  which  is  figured  under  the  name 
of  "  Orange-breaat  Tlirush,"  has  the  throat  ei-roneously  coloured 
yellow  instead  of  white,  a  glaring  mistake  which  coukl  lini-dly 
have  been  perpetrated  by  Lewin. 

Mr.  J.  J.  Fletcher,  the  .Secretary  of  the  Liimean  Society  of 
New  South  Wales,  to  who  I  am  indebted  for  some  early 
references  to  Lewin,  has  also  kindly  brought  under  my  notice 
three  original  drawings  of  Lewin's  in  the  [HMsesttion  of  the 
Society.  They  were  the  pwipei-ty  of  the  late  Sir  William  Miwleav- 
The  species  figured  are  Oru/inn  rufiru^/n,  I'ncki/ri'phntii  niflr-'iifni, 
and  PachyixpltiUa  {/utlninlin.  All  ai-e  under  t'eraaculut'  nume.s 
<inly,  and  the  watermark  t>n  the  [wper  on  one  of  tin-  ui.s. 
explanations  of  the  plates  is  "A.  Staee  1798." 


JOHN    GILBERT. 

(Plate  Kxvii.). 

Tlie  labours  of  John  Gilljert  are  so  well  known,  juid 
«■  closely  interwoven  in  connection  with  those  of  John 
<iould  in  the  latter's  great  work  on  •'  'nie  Bii-ds  of 
Australia,"  that  it  is  unnecessaiy  to  enter  int*>  but  few 
iletails  relative  U>  the  accompanying  plate.  Gilbert  hud 
l)een  for  many    years    in    the    employment   of   the    ZiKiloyical 
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Motiety  of  Lundon,  Hiid  had  tliere  worked  uniler  Gould.  After 
Gould  determined  to  visit  Austmlia  to  procure  material  for 
hiij  new  work,  he  appointed  Gilbert  his  asflintant,  who  made 
valuable  field  tioteu  and  large  collectionn  of  bird  wkirw,  prineipally 
in  the  Northern  and  Western  poitions  of  the  continent  Gilbert 
rvturneil  to  England  in  1^41  and  revinit^d  Australia  in  the 
following  year,  procuring  more  infoi-mation  and  Kpecimens  in 
South -western  Australia.  He  continued  the  good  work  in  1844 
and  IH45,  while  a<;uoinpanying  Dr.  Leicliardt  and  his  party  on  their 
oveilantl  expedition  fn>m  Moreton  Bay  towtutU  Port  EHsington, 
ami  where,  during  the  journey,  he  ti-eacherously  met  his  death  at 
the  IiandH  of  the  natives.  Tlie  following  account  of  tl)e  tr^c 
occunvnce  was  sent  to  Gould  by  Mr.  John  Roper,  one  of  the 
members  of  the  expedition,  after  his  return  to  Sydney,  and  was 
published  in  the  "Proceedings  of  the  Zoological  Society"  in  1846.* 
Aa  the  early  volumes  of  the  Society'n  Proceedings  are  accessible 
to  only  a  coai[>ai-atively  few  students  of  AuHtralian  omitholc^ 
it  if  here  fully  trnnscirfied. 

"Sydney,  IStb  May,  1846. 

]>ear  Sir, — ^As  I  was  one  of  the  party  that  journeyed  from 
.Sydney  to  Poi-t  Essington,  and  not  knowing  whether  you  had  been 
made  acquainted  with  the  full  particulars  of  poor  Gilbert's  deatli, 
by  Dr.  Leicbardt  or  any  of  tlie  party,  thinking  tl)e  details  of  hix 
nielanchotv  fate  would  In*  read  with  intei-est,  I  shall  offer  no 
a[Hilogy  for  addressing  this  to  you. 

As  Mr.  Gilltoi't's  lf>g,  which  lias  l>e<>ii  sent  home  to  you,  fully 
narrates  all'imrticulars  up  Ut  the  eventful  :!8th  of  June  [1845],  I 
ahall  otTer  no  remarks  of  my  own.  At  the  most  northerly  point 
we  reached  on  the  ea^t  side  of  the  Gulf  <if  Carpentaria,  in  Ijit. 
15°  37',  and  aliout  fifty  miles  fi-om  the  coast,  we  encamped  for 
the  night  at  a  small  shallow  lagoon  suii'ounded  by  low  tea-trees, 
the  country  around  beautifully  open.  Having  paii»ken  of  our 
usual  meal  of  dried  meat  about  3  p.m.,  Gilbert,  taking  his  gun, 
sallied  forth  in  uearcb  <tf  something  new — he  procured  a  Climac- 
teric and  a  Finch,  which  be  skinned  before  dinner;  our  scanty 
meal  was  soon  despatchnl ;  poor  Gilbert  was  busily  employed 
plaiting  the  cabbaj^  tree,  intending  to  make  a  new  hat,  which, 
alas  I  he  nevei-  lii'ed  to  finish.  The  shades  of  evening  close<l 
ai-ound,  and  after  chatting  for  a  short  time  we  returned  to  our 
separate  tents — Oill)ei-t  and  Murphy  to  theirs,  Mr.  Calvert  and 
myself  to  ours,  and  Phillips  to  his  ;  the  Doctor  and  our  two  black- 
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fellows  slept  around  the  fire,  entii'ely  unconscious  of  the  evil 
tiesi^is  of  the  natives  ;  liftving  always  found  those  we  had  passeil 
so  friendly  and  well  disposed,  we  felt  in  as  great  security  as  you 
do  in  the  midst  of  London,  lying  on  our  blankets,  conversing  on 
different  topics.  Not  one  could  have  closed  his  eyelids,  when  I 
was  suiprised  by  a  noise  as  if  some  persona  were  throwing  sticlts 
At  our  t^nt ;  thinking  it  must  l>e  some  trick  playe<l  on  u<4  by  oui- 
compaiiiuns,  I  sat  up  and  looked  out ;  another  volley  of  spears  ; 
a  terrific  yell,  tliat  will  ring  in  my  ears  for  ever,  was  raised,  and 
pierced  with  spears,  which  I  found  it  impossible  to  extricate,  I 
sunk  helpless  on  the  ground  ;  the  whole  hody  rushed  upon  us 
with  tlieir  waddies,  and  how  it  is  that  our  bmns  did  not  bespatter 
the  ground,  is  to  me  miraculous.  Tiiese  rascals  hod  crept  on  us 
under  cover  of  the  tea-trees,  the  tent  where  Calvert  and  I  were 
being  first  in  their  road,  the  whole  body  attacked  us ;  poor 
Gilbert,  hearing  the  noise,  was  rushing  from  his  t«nt  with  his  gun, 
when  a  spear  was  thi-own  at  him,  pierced  liis  bivast,  and  pene- 
trating to  his  lungs  caused  internal  hieniniorrliage ;  the  only 
words  he  spoke  weif  these,  "  Charlie  take  my  g«n,  they  liave 
killed  me,"  when  pulling  out  the  spear  with  his  own  bands  he  im- 
raediatelv  dropped  upon  the  ground  lifeless,  Little  Murphy,  who 
was  by  liis  side  at  the  time  be  was  speareil,  tired  at  the  black- 
fellow  who  hod  speared  him ;  Brown  fired  at  the  mob  beating 
Calvert  and  myself,  and  tbey  immediatelv  retreated,  howling  and 
lamenting.  Mr.  Calvert  was  pierced  with  five  spears,  myself  with 
Mix,  and  our  I'ecovery  is  to  be  attributed  to  the  abstemious  way  in 
which  we  lived.  After  having  the  spears  pulled  out,  you  may 
imagine  our  feelings  when  we  heai-d  Charlie  exclaim,  "  Gilbert  is 
dea<i" — we  could  not,  would  not  believe  it.  Alas!  the  morning 
brought  no  better  tidings— poor  Gilbert  was  consigned  to  his  last 
and  nari-ow  lumn-,  the  pmyers  of  the  Church  of  England  were 
read  over  him,  and  a  lai'ge  fire  made  upon  his  gi-nve  for  the  pur- 
pose of  misleading  the  blacks,  who  we  thought,  would  probably 
I'eturn  and  search  the  conip  upon  our  departute.  It  is  impossible 
to  <lescribe  the  gliKim  and  sorrow  the  fatal  acciilent  cast  upon  our 
party.  As  a  companion  none  was  more  cheerful  or  agreeable  ;  a.H 
a  man  none  more  indefatigable  or  more  persevering  ;  but  it  is 
useless  for  me  to  eulogiiw-  one  so  well  known  to  you — one  whom 
Vou  will  have  cause  to  regret,  and  who  will  e\  er  be  rememl>ered  by, 
Sir, 

Voui-s  most  truly, 

John  Hopek." 

Although   Gilbert    was   buriwl    in   a   lonely  grave   in   North 
Queensland  he  was  not  forgotten,  "  unbonoured,  unwejit,  unsung." 
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In  the  liiatoric  8.  James  Church  uf  Englnad,  Sydney,  built  during 
Governor  IVIacquarie's  time  in  1820,  a  mural  tablet  was  erected  tc 
his  memory  by  the  colonisttt  of  New  South  Wales,'  Amonf! 
otheni,  many  tablets  adorn  its  woIIb  to  perpetuate  the  memory  of 
difierent  persons  cloaely  associated  witli  the  early  histoiy  of  the 
colony.  Next  to  Gilbert's  is  a  tablet  ereeted  by  the  Executive 
Qovemment  to  the  memory  of  Edmuii^  Kennedy,  Explorer,  who 
was  kUled  by  the  natives  on  the  13th  December,  184f<,  and  of  hix 
nine  companions  who  perished  during  the  exploration  of  York 
Peninsula.  Among  the  latter,  was  Tlwmas  Wall,  Naturalist, 
brother  to  the  first  Curator  of  the  Australian  Museum.  Tlien- 
are  also  tablets  to  the  memory  of  William  Wentworth,  William 
Sharp  Macleay  and  Alexander  Macleay,  the  latt«r  a  member  of 
Committee  of  the  Australian  Museum  from  its  first  commencement 
in  183G,  until  his  decease  on  the  19th  July,  1848. 

The  accompanying  plate  is  reproduced  from  a  photograj>b  taken 
with  the  kind  permission  of  the  Kev.  W.  I.  Carr-Smith,  Rector 
of  S.  James  Church. 
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THE  CKANIAL  BUCKLKK   ok  a   DIPNOAN   fl.SH, 

PHOBARLY  GAXORUYXCHU.%  fhom  the  DEVONIAN 

BEDS  OF  THE  MURRUMBTDOEE   HTVEK, 

NEW  .SOUTH  WALES. 

Ky  R.  Ethehiixje,  Junr.,  Cunit4)r, 

(Plate  jixviii.). 

Mr.  C.  A.  .SiiaHmileli,  Lecturer  on  Oeology,  Twliriical  Cf>lleg<-, 
fjydney,  fnvuured  me  with  the  loan  uf  a  cranial  huckter  of  a 
Dipnoan  fish,  obtained  by  him  from  the  Devonian  beds  of  tlic 
Murrumbidgee  Kiver.  A  reproduction  of  this  spccinii-n  has  Ivetm 
placed  in  the  Museum  cullection. 

The  hucklei'  in  question  so  elo«ely  reHembles  one  descnbe<l  by 
Dr.  B.  H.  TrS(|uair,  Home  yearn  ago,  as  lii<iu>rhyiir:htiii  ii^if/ri-attii,' 
that  I  am  induced  to  publish  a  descriptiun  of  the  new  specimen 
under  the  same  generic  name,  as  (i.  nnifmUriii.  Dr.  Ti'aquair's 
-specimen  consisted  of  the  anterior  portion  of  the  head  only,  but 
unfortunat«>ly  nothing  was  known,  at  the  the  time  of  his  descriji- 
tion  "regarding  the  geological  formation,  or  the  locality."  It 
consisted  uf  "the  extremity  of  the  snout  of  a  vei-y  lai-ge  ftsh, 
probably  4  or  5  feet  long.  Dr.  Traijuair's  ilescription,  ejrito' 
mised,  is  as  follows,  so  far  ax  it  ctmuems  the  present  fossil.  The 
fragment  is  Hemilunar  in  fomi,  witli  a  superioi-  arclied  ganoid 
surface  forming  part  of  the  uppei'  aspect  of  the  snout*,  the  anterior 
rounded  margin  being  the  fi'ont  ed^  of  tbe  upi>er  lip.  ^^'hen 
placed  in  itn  natural  position,  witli  the  labial  uuii'gin  horixoiital, 
the  supeiior  surface  slopes  downwanis  and  forwards  in  the  nuddle 
line  at  an  angle  of  iH",  and  is  arched  at  the  sideH.  The  surfaM- 
is  smootli,  gloasy,  Knely  reticiu late-punctate,  and  exhibits  no  ti-ace 
<'ither  of  sutures  or  external  nasal  (irgans.  Neai'  the  labial 
margin,  the  smalt  punctures  of  the  supeiniir  gaiioi<l  suifaci'  git'e 
place  to  larger  ones.  On  viewing  this  snoitt  fi'um  below  it  is  .seen 
to  be  Habtened  centrally  and  laterally,  and  with  a  sliallo\4'  central 
-^'margination  or  indentation,  set  on  its  edge  with  a  row  of  six 
Kiiiall  blunted  tooth-like  projections.     On  eiu;h  side  is  a  deep 

'  Trail iiuir—Oeal.  Maf.,  x.,  IS7S,  p.  552,  pi.  iiv. 
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roundel]  iiutcti,  wliicl)  Traquair  considers  to  represent  tlw  ponition 
of  the  anterior  nnsal  opening.  The  author  concluded  his  descrip- 
tion in  these  words — "  Our  finisil  is  eert«inly  neither  Diptertis  nor 
VKi'aliK/n» ;  Ch^ritiidii*  is  known  only  by  its  t«eth  ;  and  as  ti> 
Ctfiiodun,  the  fiiint  of  the  head  has  not  yet  been  dincovered,  so 
t}iat  III!  evidence  is  wonting  to  connect  it  with  timt  genu^^.  It 
seems,  tliei-efore,  in  these  circumstances,  best  t*i  frame  a  new 
;^nUH  for  itti  i-eeeption." 

I)i-.  Tnujuair's  description  of  this  remarkable  foHsil  seems  even 
now  ti)  l>e  practically  all  that  is  known  of  it,  for  Dr  A.  8.  Wood- 
ward wribM'  of  f}nnin-hgnrku»  a8  "a  provisional  genus  at  present 
incapable  of  ilefinition,  (.-omprising  large  Palatozoic  Dipnoan  fishes 
in  which  the  extremity  of  the  snout  (as  aiwa  presumably  all  tlie 
cxtenial  headbones)  is  enveloped  in  a  thick  layer  of  punctate 
•^oinovti." 

Tlie  specimen  discovereil  by  Mr.  Sussmilcli  is  externally  mucli 
mure  complete  than  that  fij^ured  by  Traquair.  It  consists  of  the 
snout  and  most  of  the  plat^-s  of  the  cranial  buckler  covered  with 
^fUwisy  ganiuti  densely  and  minutely  pitted,  and  separated  from 
one  another  by  fairly-well  marked  sutures.  This  cranial  shell,  i 
mm.  thick  along  the  posterior  edge,  is  strongly  arehed  from  side 
to  side,  but  unarched  between  the  anterior  and  posterior  extre- 
mities, NO  far  as  preBer\e<l.  In  itn  present  condition  it  measures 
four  inches  from  end  to  end,  and  thi-ee  incheH  transvemely  at  iti 
greatest  width,  without  following  the  curve.  The  plat4!sace more 
or  less  distinguishable  to  within  one  inch  of  th**  snout  extremity, 
this  poilion  lieing,  as  in  the  coiirsponding  hut  much  larger  area 
of   U.    iifoadinufli,  devoid   of  sutures,  and   the  puncte  of  the 

Klislieil  surface  interspersed  with  others  of  a  larger  diameter. 
le  siiout  is  fairly  pei-fect,  but  tlie  posterior  end  of  the  specimen 
is  fractured  and  imperfect.  l>r.  Traquair's  description  of  the 
fure-under  surfact-  can  almost  be  applieil  to  the  corresponding 
(tart  of  Mr.  ^Jissmilch's  fossil.  We  see  the  arched  and  flattene<l 
fiiint  of  the  snout  and  mai-gin  of  the  upper  lip,  the  rounded 
superior  edge  of  the  former  fading  into  the  surfiuie  of  the  shield. 
On  tliis  labial  margin  the  ganoin  has  been  viom  olT,  but  leaving 
traces  of  punctie  larger  than  any  of  those  on  the  upper  surface. 
Tlie  central  pirtion  of  the  lower  margin  of  the  lip,  when  viewed 
from  the  front,  is  convex,  with  on  each  side  a  shallow  rounded 
notch,  the  antorior  nasal  opening  according  to  Traquair.  Tlie 
median  indentation  of  this  lip  edge  in  d'.  HvtirfHviiTft  is  not  visible 
in  '»'.  KHiiinitiMii  until  the  specimen  is  turned  completely  upside- 

'  WowlwHul-Writ.  MiK  Cut.  Fof*.  FWh-«,  it.  ii.,  IHfll.  |i.  2i». 
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<luw]i,  and  is  even  then,  faint  and  inconspicuous,  and  there  aro 
no  tooth-like  projections  visihle  so  far  as  the  lower  pttrtion  of  the 
specimen  has  been  developed.  The  ends  of  the  latei-al  projectinf{ 
portions  of  the  tahium  are  Hlii^htlv  enlarged  and  l)luiit,  but  not 
incuived. 

The  poly^i^nal  ei'auial  plates  are  not  bilaterally  Myiuineti'ical,  in 
fact  they  are  very  irregularly  arranged.  In  DiptPi-ug,  even, 
Traquair  says"  "  it  is  diflicult  to  ti-aee  any  exact  cori'espondence 
between  them  and  the  cranial  roof-bonen  of  ordinaiy  Ganoida  and 
TeleuNtei."  T  certainly  hoped  to  l>e  able  to  institute  a  comparison 
between  these  cranial  plates  and  those  of  Diptfrujt  as  restored  by 
Dr.  C.  H.  Pander,'  but  those  of  our  fossil  do  not  appear  to 
correspond  with  the  arrangement  shown  in  his  reHtoration  ;  even 
in  the  latter  they  are  not  wholly  bilatei-ally  symnietricul.  Poi- 
iiistanee,  aiwuming  Pander's  resU>iivti<>n  tu  i-epresent  the  complete 
crania]  buckler  of  Dipti-itH,  his  me<lian  occipital  is  one  of  the 
largt^t  plates  of  the  series,  and  is  posteriorly  teiTniiial.  On  the 
other  hand,  the  largest  plate  m  tlie  median  line  of  our  buckler 
is  not  terminal  and  the  two  Hanking  plates  on  either  side  do  not 
coiTespond  in  outline  or  size  with  one  another.  Tn  Pander's 
figure  the  anterior  semiciix-le  is  composed  of  thret  large  phites,  a 
celltl^al  and  two  lateral,  but  these  ai-e  not  shown  in  Hugli  Miller'i 
I'epresentation'  of  the  same.  In  the  present  instance  the  dorsal 
surface  of  the  snout  evinces  no  sign  of  sultdivision  that  T  can 
detect,  nor  does  that  of  (J.  niiodtmnli,  Tra<i, 

As  compared  with  the  snout  of  G.  looodivaiili,  that  of  our 
specimen  is  less  <lome-lilce,  nmcli  Hatter  above,  and  with  a  greater 
degree  of  spread  between  the  rounded  lateral  projections  ii]  propor- 
tion to  it)t  size.  This  less  dome-like  outline  is  apparent  in  a  side 
view  (PI.  xxviii.,  fig.  2)  if  the  fousil  be  placed  in  it«  natural  position, 
corresponding  with  Tniquair's  fig-  3,  PI.  xiv.  Speaking  in  general 
t«rms  it  may  be  said  that  the  labial  fe«tures  of  (i.  attMiuiln/ii  ni-n 
not  so  pronounced  as  those  of  (t.  fciMidtvaffli — the  nasal  openings 
are  not  so  deeply  excavated,  nor  is  the  median  emai-ginatJon 
visible  until  the  buckler  is  seen  from  below. 

The  history  of  O.  nttodtmrdi  is  a  curious  one.  It  appears  that 
when  Mr.  C  Konig  was  Keeper  of  the  Geological  Department  of 
the  British  Museum,  the  specimen  came  under  the  notice  of  the 
illustrious  Agassiz,  who  regarded  it  as  the  intermaxillary'  l)one  of 
MiyttMukyn,      Years  aft*^'  Dr.    H,  Woodward  calle<l   Dr.  Tni- 

"  TmmiHir- .4nn.  Mas;.  Nat.  Ilirt.  (a),  ii.,  1878,  p.  n. 
•  Pniider  -Die  CVnotUptennpn.  1K58,  pt.  i.,  f.  1. 
■'  MilloT    ■Footi>tP|w.  inthnl.,  1H7I.  p.  5R,  f.  20. 
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t[uair's  attt^ntiun  to  tliis  fotwil,  at  the  sanie  tii)>e  expressing  tlif 
<>liinioii  that  it  belonged  U>  a  new  geiiuK  :  in  thin  view  the  latter 
oiiucunvd.  The  "  ajtecimen  formed  part  of  the  old  collectiun  of 
the  Britittli  Museum,  of  whieh  thei-e  ai«  no  records,  hence  it^i 
histoiy  a«  to  from  whom  and  wherice  it  came  in  wanting. 
Judging,  however,  from  its  generHl  (Wpect,  one  might  readily  be 
tempted  to  infer  tliat  it  was  of  PalKozoic  iige.'"*  Tlie  matrix  is 
<le8cribed  a-t  a  dull  grey  argillaceous  limestone. 

In  the  preseiit  inxtance  t)ie  matrix  ik  a  blue-black  limestone, 
and  bot))  thin  iMjluur  and  the  mode  of  weathering  are  cbaravterintic 
of  the  Murrumbidgee  Devonian  liineBtones.  If  my  conception 
of  this  flah  backler  in  the  coiTect  one,  it  confirma  Tifujuair's 
reference  of  G.  tmodvnrdi  to  the  FabBozoic.  The  thought  that 
perhaps  the  latter  may  have  originally  come  from  one  or  other 
of  the  New  South  Wales  limeKtone  localitiefl  i«  perhaps  per- 
misable. 

The  specimen  was  found  by  Ht:  Siiasmilch  on  Portion  H, 
Pariiih  of  Tanmas,  Co.  Cowley  (Mun-utnbidgee  Hiver),  and  is 
named  in  his  honour. 


"  TniqiiRir  - Cit-ol.  Mug.,  x.,  1878,  ]>.  5&4. 
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MINERALOGICAL    NOTES:    No.    Ill— AXINITE, 

PETTERDITE,   CROCOITE,   asd  DATOLITE. 

By  C.  AXDEBSON,  M.A.,  B.Sc,  Mineralagiat 

(Plates  xxix.— xxxiii.). 

.iXINITE. 

BowLiNii  Alley  Point,  near  Nundle,  New  South  Walks. 
(Plate  xxix.). 

Axinite  was  firet  found  at  this  locality  by  Mr.  D.  A.  Porter,' 
to  whom  I  am  indebted  for  notes  as  to  its  mode  of  oceurrence. 
'riie  exact  location  is  about  a  quarter  of  a  mile  from  tlie  foot- 
bridge over  the  Peel  River,  where  the  mineral  is  found  associated 
with  green  epidote  in  sedimentary  rocks  much  altered  hy  inti'usivt- 
dionte  ;  it  occur,')  sometimes  in  crystalline  veins,  but  the  best 
specinieiiK  are  obtained  in  cavities,  where  the  crystals  have  gi-own 
freely,  accompanied  by  small  well-formed  [[uartz  prisms.  Good 
crystals  are  rare  and  minute ;  larger,  mure  imperfect  ones  can  l>e 
found  measuring  up  tu  15  mm.  The  colour  is  brownish  with  a 
violet  tiiige  on  a  fresh  fracture. 

Three  of  the  best  crystals,  each  measuring  about  3  mm.,  were 
removed  from  the  matrix,  and  their  faces  determined  on  a  tm>- 
circle  goniometer ;  owing  to  their  mode  of  attachment  the  crystals 
were  fractured  in  removal  along  a  line  roughly  parallel  to  the 
edge  />  .V  (PI.  xxix.,  figs.  3,  4).  After  several  trials  the  habit  was 
made  out,  but  it  was  found  impracticable  owing  to  the  small  sixe 
and  un.satisfactory  nature  of  the  prism  faces  to  centre  the  crj'stJils 
in  the  conventional  position  ;  instead,  the  most  prominent  zone  — 
either  [010.  Ill]  or  [130,  021]— was  made  equatorial  and  the 
available  angles  determined,  after  which  the  crystal  was  inverted, 
and,  with  the  same  zone  as  before  equatorial,  the  angles  yielded 
by  the  faces  on  the  other  end  measured.  By  plotting  the  co- 
ordinates in  stereographic  projection,  the  forms  were  easily 
identified  by  the  aid  of  Penfield's  invaluable  protractoi-s.  From 
the  measurements,  the  normal  angles  were  calculated  for  coni- 
parison  with  the  theoretical  values  calculated  from  Guldschmidt's 
"  Winkeltabellen."*  This  method,  though  it  does  nut  afFonl 
dii'ect  comparison  of  measured  with  calculated  angles,  is  sutlicieiit 
t«  prove  the  correctness  of  identification. 

In  habit  the  crystals  are  uniformly  tabular  on  r  (Ul),  which 

"  Uyeraidgf    Joiini.  Ror.  Sw.  N.S.  WbIbc.  itiii.,  IN«4  (18H5).  [i.  45; 

PorItT      Ihiii..  xiii..'  1H8M  (M^HB).  p.  82. 
'  OoMn-limiilt-    lirjetAllugni]ilii«chi>  Winkvllahelli'ii.  IX'.u.  ]>.  ."W. 
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in  tlie  only  lai^  fave  ;  it  b  stroDgly  striated  parallel  to  it«  inter- 
section wit))  ^f  (1 10),  and  gives  a  multiple  and  bluiTed  image. 

I  have  wiopted  Dana's  poeition  and  lettering,  uonverting  Gold- 
itchmidt'H  indices  by  the  transformation  equations.  A'  =  -  k, 
k'  =.  '2h  +  fe,  r  =  f,  where  tlie  dashed  letters  refer  to  Dana's 
indices.  A  table  allowing  tlie  equivalent  letters  and  indices 
according  to  Dana  and  GoldBchuiidt  respectively  will  be  found 
Itelow,  p.  137,  under  the  description  of  axinite  Ivom  Colebi-ook 
Tasmania. 

The  following  table  of  angles  is  constructed  from  measm^ements 
on  tbe  specimen  shown  in  PI.  xxix.,  fig.  4  (which  gives  the  l>est 
Inflections),  with  the  exception  of  tbe  angles  ^  A  s,  »e  a  1'  and 
"'  A  ,f,  which  were  got  trom  tbe  ctystal  drawn  in  orthogonal 
and  clinographic  projection  in  PI.  xxix.,  figs.  1  and  2. 
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6 

r  = 

111 

66       6 

64     23 

43 

M 

r  = 

no 

111 

45     25 

45     12 

13 

z  = 

112 

63     45 

63     34 

11 

e   = 

001 

89     48 

89     55 

7 

tv 

'I  = 

130 

241 

31     43 

31     44 

I 

)-  =: 

in 

64     14 

64     13 

1 

'J   = 

021 

123     40 

123       6 

34 

131 

32     32 

32     27 

5 

c  = 

001 

82     58 

83       6 

S 

„   = 

132 

121     12 

121       6 

6 

)'  = 

■131 

142     47 

143       2 

15 

/■  = 

Oil 

108       8 

108     30 
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MIKEBALOGICAL    NOTBfi  :     NO.    III.  Uo 

MooNBt,  New  South  Walkb. 
(PUte  xxxi.,  ftgH.  1,  2). 

Axiiiite  was  recorded  from  thin  locality'  by  Mr.  D.  A.  Porter' 
in  1884  ;  at  that  time  its  occuiTence  in  kUh  was  not  known,  but 
recently  Mr.  Porter  has  traced  it  to  its  parent  rock  at  a  point 
about  two  miles  south-east  from  Moonbi  Kailway  Station.  The 
mode  of  o<jcurren<»^  is  practically  the  same  as  that  of  the  Buwliii<; 
Alley  Point  axinite ;  from  a  gwrietic  point  of  new  the  two  aw 
prolmbly  identical. 

One  of  the  Museum  specimens  is  fully  as  lar^  as  one's  fist,  and 
entirely  composed  of  somewhat  coai-se  crystals  which  tuv  often 
built  up  of  sevvral  individuals  in  approximately  parallel  |>osition. 
nn^alling  the  shi-af-Iike  aggregates  so  common  with  stilbite. 
Smaller  crystals  adapted  for  goniometric  determination  wen- 
obtained  from  crevices,  where,  as  at  Howlinjt  Alley  Point,  they 
ai'e  accompanied  by  ciystallise^l  qu&rtx. 

Two  fragmentaiy  crystals,  each  between  '2  and  3  nmi.  Ion;;, 
were  measured,  and  drawn  (PI.  xxxi.,  figs.  1,  2)  accvi-ding  to  their 
natural  development.  The  zone  [010,  111]  was  made  e^iuntonal 
as  before,  and  the  normal  angles  obtained  by  calculation  fi-om  the 
measured  co-ordinates.  The  habit  is  similar  to  that  of  the 
Xundle  axinite,  and  >'  (111)  is,  as  in  that,  striatetl  parallel  to  it^ 
intei'sectioR  with  M  (1 10). 


COLKMROOK    MlMI>:,    DUNDAB,  TaBMAMA. 
(Plat*  XXX.  ,    PI.  XXxi.,  fig.  3). 

This  occurrence  was  first  put  on  i-e<x>rd  by  Messrs.  Petterd  and 
Twelveti'ees  in  their  paper  "  On  the  Occurrence  of  Limurite  in 
Tasotania.'"  In  that  jiaper  and  two  supplementary  notes'  Ute 
iiuthora  have  discussed  the  field  relations  and  niiei-ascopic 
characters  of  this  intei'esting  axinite-bearing  rock,  which  !)> 
paralleled  only  by  the  original  limurite  of  the  Pj'renees.'' 


*  Porter  ^ouro.  Roj.  Soc.  S.8,  \V«I™,  iriii.,  IMM  (IHK5),  ]i.  MO. 
<  PeWenl  and  Twelvetreeii    Prw.  Roj.  Sw.  Ta*.,  1H97  (IK98),  jqt  I-«.  ]>l 
'  Fettfri  and  TirelTetPeCT— Loc,  eil ,  1898.9  (190U),  p|i.  1.  2  and  fle-JJK. 
"  Zirkrl  -Nnies  Jahrl.  fur  Min..  Ih79,  p.  379. 
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The  locality  U  North-eaut  Dundas  between  Kingville  and 
Kuaebery,  whera  the  limurite  forms  a  lenticular  contact  mass 
1)oun(lea  on  the  east  by  slate  of  probably  Silurian  age,  and  on  thi^ 
west  by  sei-pentine. 

From  hand  specimens  in  the  MuNeum  collection  it  appears  that 
the  niacixwcopic  associates  of  axinite  are  calcite  chiefly  in  veins, 
c]ialcopyritt>,  pyrrhotite,  avtinoiit^  in  radiating  aggrege-tea,  and 
datulite  in  crystalline  masses.  To  this  list  Petterd  and  Twelve- 
trees  from  microscopic  examination  add  chlorite,  tourmaline, 
danbuiite  and  spliene,  while  they  find  that  the  main  mass  of  the 
■■ock  is  a  pyroTenit«  which  hero  and  there  receives  accessions  of 
axinite  and  other  minerals,  thereby  becoming  "limurite." 

The  axinite  occurs  an  well-defined  crystals,  sotoetimes  reaching 
a  length  of  15  or  16  mm.,  embedded  in  calcite  or  datolite  and 
iliKseminate<J  through  the  pyroxene.  It  is  not  easy  to  find  a 
detachable  crystal  suitable  for  the  goniometer,  and  I  am  indebte«l 
to  Mr,  W.  F.  Petterd  for  the  loan  of  three  ciystals,  each 
fragmentaiy  but  better  than  any  in  our  collection  and  adetjuate 
for  measurement.  Tlie  colour  is  clove  brown;  the  specific  gravity, 
detennineil  on  a  crystal  weighing   1'0085  gram,  was  found  to  be 

;i:i7n. 

The  habit  recallM  that  of  the  Nundle  and  Moonbi  axinite,  the 
specimens  having  the  Hame  tabular  extension  parallel  tor  (ill). 
HeiT  however  s  (1 1'2)  is  also  a  face  of  considerable  size  ;  both  >■ 
and  X  are  deeply  striated  parallel  to  their  intersection.  The 
piism  faces  are  not  prominent  and  are  slightly  striated  parallel 
to  the  vertical  axis. 

The  crystal  from  which  the  figures  wei-e  made  measures 
appitiximately  J<  mm.  in  greatest  diameter  ;  it  is  broken  across  in 
the  dii'ection  of  the  edge  r  x.  After  pi-eliminary  "one-circle"' 
mensui-enieiit  in  two  zones,  several  faces  were  identified  and  the 
habit  made  out ;  the  crystal  was  then  mounted  with  the  prism 
/.line  normal  to  the  vertical  circle,  and  the  co-ordinate  angles 
ohtHined.  With  the  exception  of  r  and  z,  which  have  both  faces 
pi-cseiit,  all  the  forms  wei-e  determined  from  single  planes  ;  the 
facesy  (Oil),  1/  (021)  and  1'  (131)  gave  no  distinct  signal  and 
weiv  ineasuiT<l  in  the  position  of  brightest  illumination. 
Owing  to  the  difticulty  of  accurately  centring,  and  the  small  size 
and  imperfections  of  some  of  the  faces,  the  measured  and 
calculatetl  angles  do  not  always  agn^  closely. 

In  the  table  below  the  calculated  angles  are  taken  from 
*  Gohlschmidt's  "  Winkeltabellen,"  but  Dana's  position  and 
lettering  have  been  adopted  as  before. 
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1 

a. 

■S22K2gSS2l!2SS2S"gS 

■©• 

; :  1 1  - "  "^ " " : " " " '  7 = " ' 

■* 

7  58 
90   0 
90   0 
90   0 
90   0 
90   0 
27  32 
45  21 
27   4 
49  10 
55   2 
40  26 
53   8 
59  36 
57  38 
68  32 
65  46 
67  35 

-90  34 

0   0 

102  30 

60  16 

135  24 

151  23 

-164  24 

-172   2 

106   3 

104   4 

-78  46 

-115   8 

57  19 

138  48 

-117  16 

153  49 

-140  62 

79  33 

^  ^ 

7  23 
90  12 
90  16 
90  31 
90  16 
90  52 
26  52 
44  54 
25  52 
48  41 
55  18 
40  50 
54   5 
59  49 
58  48 
68  29 
66  36 
68  14 

■fr 

-89   0 

0   0 

(102  30) 

60  33 

134  39 

152  18 
-164  29 
-172   0 

103  32 
103  30 
-78  23 

-115  31 
56  31 
137  46 

-117  29 

153  30 
-140  20 

78  48 

1 

1 

i'2|.eSg,^,=  =  |.gg,^=.2oi^,S 

a:^-=.£    £e    ..    vx»'!N'«^«    s*-w*. 

i 

sl§2;SSg.i2is£='5,=  S,SS 

S    uSsg    s-    H    !^   -^   t   -a  'o  i^    HS    "«■«»• 

PETrERDITE  mot  a  New  Mineral. 

(Plato  xxxi.,  fig.  4  ;  PI.  nxii.). 

In    1901   Mr.  W.  H.  Twelvetrees,  Goverament  Geologist   of 
Tasmania,  described  under  the  name  pettordite  (in  honour  of  Mr. 
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W.  F.  Petterd,  of  lAunceston)  a  supposed  new  oxychloride  of 
lead,  which  wak  found  in  the  upper  workings  of  the  Bribuinia 
Mine,  Zeehan,  Tasmania,  as  groups  of  white  hexagonal  plates  in 
a  quartz  gangue  containing  disseminated  pyrites  ;  the  analysis 
was  made  by  Mr.  O.  E,  White  of  Hobart.'  Some  time  back  Mr. 
Petterd  kindly  lent  me  for  ejwjnination  iiis  best  specimen  (PI. 
xxzii-),  aim  some  detaclied  crystals ;  on  a  chemical  and  crystallo- 
graphic  study  of  this  material  the  following  conclusions  are  Itawd. 
For  a  description  of  the  physical  cJiaracters  I  may  refer  to  the 
original  account  which  is  substantially  correct ;  no  macles  how- 
ever were  observed,  and  the  hardness  is  not  1'5  as  stated,  but 
lies  between  3  and  4,  the  mineral  being  harder  than  calcite  and 
softer  than  fluorite. 

Crysudloyraphy.  Three  crystals,  each  about  4  mm.  in  diameter 
vrei'e  measured  on  a  two-circle  goniometer.  The  angles  obtained 
itre  only  approximate,  as  the  faces  are  interrupted,  wavy  aad 
slightly  curied,  usually  yielding  only  a  vague  patch  of  light  in 
the  telescope.  The  basal  plane  is  rough  and  gives  no  reflection, 
therefore  the  crystals  were  centred  by  the  prism  facet*.  The 
system  is  hexagonal,  the  forms  present  being  e  (0001),  the 
prism  (lOlO),  and  the  first  and  second  order  pyramids  (lOll)and 
(1121).  Pyramidal  faces  do  not  occur  on  alt  the  crystals  and  the 
pyramid  (1011)  is  the  commoner  and  better  developed. 

From  the  measurement  OUOl  A  1011=38°  42'  the  length  of  the 
vertical  axis  was  found  to  be  -6938.  The  measured  angle 
0001  A  1121  is  53°  20',  calculated  54°  13'. 

Comptunlion.  In  the  endeavour  to  discover,  if  possible,  the 
affinities  of  this  apparently  new  species,  the  original  analysis 
given  below  was  more  closely  scanned. 

PbO     ''4-04  % 

As,  O, 2-60 

P,0,[*i.]         210 

SbjOj -50 

CI  -20-00 

99-24 
To  deduce  a.  formula  from  these  figures  it  in  necessary 
an  unlikely  combination  such  aa — 

Pb— 0-Cl  O— Pb-a 

^b— 0-Ct  O— Pb-Cl 
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otherwifie  we  must  suppose  that  th«  mineral  contains  30  "j.  of 
free  chlorine. 

When  this  difficulty  was  pointed  out  to  Mr.  Petterd,  whose 
enthusiasm  in  mineralogical  research  is  well  known,  he  generously 
gave  me  permission  to  make  a  new  analysis  of  his  material. 
The  result  has  been  to  show  that,  by  some  mischance,  the 
percentages  for  chlorine  and  arsenic  pentoxide  have  been  trans- 
posed. To  this  accidental  circumstance,  and  the  somewhat 
unusual  crystal  habit,  we  owe  the  name  petterdite,  which  must 
now  lapse  into  the  synonomy  of  mimetite,  where  it  may  perhaps  be 
retained  for  crystals  of  a  habit  similar  to  this  (PI.  xxii.,  fig.  4). 

Two  partial  analyses  were  made.  In  I,  5589  gram  was  taken, 
dissolved  in  cold,  dilute  nitric  acid  and  the  chlorine  precipitated 
by  silver  nitrate.  The  silver  chloride  obtained  weighed  OSoT 
gram,  giving  2-46  %  chlorine.  From  the  filtrate  silver  was 
removed  by  hydrochloric  acid  in  slight  excess  and  lead  thrown 
down  by  sulphuric  acid  in  alcoholic  solution,  the  pi'ecipitate  being 
subsequently  treated  in  the  crucible  with  sulphuric  acid  to 
convert  any  lead  chloride  into  sulphate.  The  lead  sulphate 
weighed  -5861  gram,  equivalent  to  7716  "/„  oxide.  Alcohol  was 
evaporated  from  the  filtrate  by  gentle  heat  and  arsenic  and 
phosphoric  acids  precipitated  t^ether  by  "m^^esia  mixture." 
The  precipitate  was  approximately  weighed  after  gentle  ignition 
(reckoned  as  pure  pyro-araertote  it  was  equivalent  to  about  22  "/„ 
arsenic  pentoxide),  redissolved  in  hydrochloric  acid  and  a  current 
i>f  sulphuretted  hydrogen  passed  through  the  solution.  A  bulky 
yellow  precipitate  of  sulphide  of  arsenic  came  down  and  was 
Altered  off.  Part  of  this  was  accidentally  lost  in  oxidising  to 
arsenic  acid ;  the  remainder  was  thrown  down  by  "  magnesia 
mixture,"  and  ignited  with  addition  of  some  ammonium  nitrate 
ciystals;  it  weighed  -0803  gram,  giving  10-63  "/„  arsenic  pentoxide. 
The  filtrate  from  sulphide  of  arsenic  was  concentrated  and 
phosphoric  acid  estimated  by  precipitation  with  "magnesia 
mixture  "  ;  magneeiupi  pyro-pho8[^te  weighed  -0222  gram,  equal 
to  2-53  '/s  phosphorus  pentoxide.  Hence  we  may  put  arsenic 
pentoude  as  comprising  18  or  19  "/o- 

For  analysis  II,  -6391  gram  was  dissolved  in  nitric  acid,  the 
solution  evaporated  on  the  water  bath,  lead  thrown  down  by 
sulphuric  acid  and  filtered  off.  From  the  filtrate,  arsenic  and 
the  remaining  trace*  of  lead  were  removed  by  sulphuretted 
hydrogen,  treated  with  sodium  sulphide  solution,  the  small 
residue  of  lead  sulphide  filtered  off,  converted  into  sulphate  and 
added  to  the  main  portion,  the  total  weight  Iwing  -6699 
gram,  making  7712  %  oxide  of  lead.     In  the  filtrate  from  lead 


itizecy  Google 


no 


RECOKDS  OF  THI  AUSTBILIAN  ilUSEUU. 


sulphide,  arsenic  was  precipitated  by  addition  of  hydrochloriu 
acid,  oxidised  by  strong  nitric  acid  uid  estimated  as  magnesium 
pyro-arGenat«,  which  weighed  '1560  gram, yielding  i7-95"l„&netiic 
pentoxide.  Pliosphorus  wan  estimated  as  before  in  the  filteat* 
from  the  sulphides  of  lead  and  arsenic.  The  result  was 
'024S  gram  magnesium  pyro-phosphate,  equivalent  to  2'47  "/„ 
phosphorus  pentoxide. 

Antimony  if  present  would  be  left  on  the  solution  of  sulphide 
of  arsenic  in  nitric  acid  but  its  presence  was  not  proved. 

Thus  we  arrive  at  the  conclusion  that  petterdite  is  really 
mimetite  containing  an  appreciable  amount  of  phosphoric, 
isomorphously  replacing  arsenic  acid ;  chemically  it  would  be 
classed  with  the  variety  campylite,  and  it  is  noteworthy  that 
Twelvetrees  mentions  campylite  as  sometimes  associated  with 
petterdite,'  while  PetiMrd  in  another  place  alludes  to  campylite 
as  occurring  in  pale,  almost  ichite  crystals  at  the  Britannia  Mine.' 

The  result  of  analyses  is  tabulated  below ;  III  is  the  mean 
of  analyses  I  and  II,  under  IV  is  given  for  comparison  Rammels- 
berg's  analysis  of  campylite  from  Oumberland,  England,"  white 
V  is  the  theoretical  composition  for  2  (3  Pb,  Pi  O^  Pb  CI,)  +  7 
<3  Pbs  Asj  O^    Pb  CI.). 


Cl       ... 
P.O.... 
As,0, 
PbO... 

I. 

II. 

III. 

IV. 

y.     ! 

2-46 
2.53 

not  det. 

77-16 

not  det. 
2-47 
17-95 
77-12 

2-46 
2-60 
17-95 
77-14 

2-41 
334 

18-47 
76-97 

2-44 
3-26 
18-40 
76-47 

100-05 

101-19 

100-56 

The  angular  measurements  obtained  from  petterdite  may 
now  be  compared  with  the  angles  given  by  Ooldschmidt  for 
mimetite. 


"  TwelvBtreea— io>;.  eil. 

•  Prtterd—Proc.  Boy.  Soc.  Tm.,  1902  (19U3),  p.  i 
">  RamraBlsbBrg— Pogg.  Ann.,  loi.,  1854,  p.  31P, 
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HexKired. 

OlonktBd. 

Dilte»™». 

■S; 

« 

P 

*        1         P 

* 

P 

0001 
lOfO 

o       , 

o       . 

-        '     i     -        ' 

.     . 

o      , 

m 

0  15 

90     6 

0     0     90     0 

0  15 

0     6 

8 

X 

1011 

0  17 

3S  42 

0    0  ;  40    2 

0  17 

1   20 

7 

" 

1121 

30  43 

53  20 

30     0  ,  55  30 

0  43 

2  10 

5 

The  agreement,  especially  for  the  important  0001  A  1011  and 
0001  A  1121,  iaby  no  means  close,  but  a  considerable  latitude 
may  be  claimed  on  account  of  the  poor  quality  of  material  and 
the  small  number  of  obtiervations,  which  were  limited  by  my 
desire  to  mutilate  a  handsome  specimen  (PI.  xxxii.)  as  little  as 
possible. 

CROCOITE. 

Maoski  Mimb,  Tasmania. 

(Plate  xsxi.,  fig.  5). 

Of  this  mineral  I  have  examined  five  specimens  with  crystalit 
iVi  «(«,  four  lent  by  Mr.  W.  F.  Petterd  and  one  by  Mr.  G.  W. 
Card,  also  a  number  of  loose  crystals  belonging  to  Mr.  Petterd. 

The  matrix  is  a  rather  friable  limonite  in  which  the  crocoite  is 
partly  embedded.  The  largest  specimen  carries  numerous  crystals 
averaging  about  2  mm.  in  length  ;  in  the  other  cases  where  in  mtu 
the  crystals  are  quite  minute  and  had  previously  been  referred  to 
carminite  (arsenate  of  lead  and  iron)  by  Pettei-d,"  who  however 
informed  me  in  forwarding  the  specimens  that  he  doubted 
whether  this  identification  was  correct.  Qualitative  analysis 
proves  their  composition  to  be  cliromate  of  lead,  and,  like  the 
larger  crystals,  they  agree  morphologically  with  crocoito.  Hence 
carminite  must  be  deleted  from  the  list  of  Ta«manian  minerals. 
Of  the  loose  crystals,  which  are  all  imperfect,  some  measure  about 
10  mm.  in  length. 

The  habit  is  remarkably  constant  throughout,  the  crystals  being 
prismatic  by  extension  along  the  zone  axis  b  t  (PI.  xxii.,  fig.  5). 
This  zone  being  the  only  well-developed  one  was  made  equatorial 
and  a  stereogram  constructed  from  the  co-ordinate  angles  obtained ; 

"  Petterd-Pww.  Roy.  Soi-.  Tbo.,  1903  (1003),  p.  20. 
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from  this  the  fonna  were  identified  by  meana  of  Fenfield's 
protractors  and  the  identification  was  confirmed  by  calculation  of 
the  normal  anglea.  All  the  faces  are  small  with  the  exception  of 
t  (111)  which  gives  an  excellent  image,  and  a  peculiar  rounded 
face  which  could  not  be  determined  but  is  possibly  x  (301);  the 
pinacoid  6  (010)  is  very  small  when  present. 

The  table  contains  some  of  the  resultn  of  measurement  com- 
pared with  the  theoretical  angles  given  by  Goldschmidt, 


Form.. 

OlcnkUd  from 

Calcolaled  fn>m 

^  1 

o 

O               1 

b 

m  =  010 

110 

46     43 

46     51 

8     '• 

t  = 

111 

59     35 

59     36 

1     . 

V     = 

111 

53     38 

53     49 

U 

k  = 

101 

89     44 

90       0 

16     1 

m 

t    =   110 

Ul 

34       3 

33     56 

m- 

V  =  no 

111^ 

40     51 

40     38 

13     1 

1 

DATOLITE. 

CoLEBROOK   Mine,  Dundas,  Tasuama. 

(Plate  sxxii-.). 

This  mineral  was  first  obtained  in  sinking  a  shallow  shaft  in 

the  western    portion   of   the    limurite   outcrop."      It   is   found 

associated   with  axinite,  calcite  (uid  other  minerals  as  already 

described  under  axinite,  and  sometimes  occurs  in  lai^  brilliant 

ciystals.     It  is  colourless,  giTenish  or  yellowish. 

Cryntallot/rapky.  The  ciystals  have  mutually  interfered  during 
growth,  but  one  small  projecting  crystal  was  found  and  measured. 
This  crystal  is  shown  in  ideal  and  actual  development  in  PI.  xxzii-., 
figs.    1-4;    fig.   5  shows  the  distribution  of  forms  and  the  chief 

The  habit  of  the  figured  crj-stal  seems  characteristic  so  far  as 
can  be  judged  by  inspection  of  others  ;  it  is  prismatic  by  exten- 
sion parallel  to  the  ti  axis  and  measures  about  6  mm.  in  length. 
It  is  fairly  rich  in  forms,  but  as  is  usual  with  datolite  many  of 
the  faces  are  wavy  and  give  poor  reflections  ;  the  three  faces  i 
(212),  V  (231),  and  «  (102)  are  dull  and  were  measured  in  the 
position  of  maximum  illumination. 

As  in  the   case   of  axinite,    Goldschmidt  and    Dana  choose 

"  Petterd— Ptw,  Koy.  Soc.  Tas.,  18ff7  (1898),  p.  63. 
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difiereat  positions  and  axes.  The  crystal  was  mounted  on  the 
goniometer  with  Ooldsclimidt'H  prism  zone  equatorial  so  that  the 
measured,  could  be  directly  compared  with  the  calculated  angles  ; 
the  indices  were  transformpd  to  Dana's  axes  by  the  equations 
h'  =  l,k'=  ~k,l'  =  2h.     The  angles  are  tabulated  below. 


Q. 

-""""•'SS  =  -S5"S 

■e- 

■2'»"SS  =  ^222''2S 

•«. 

90   0 

90   0 

67   7 

38  18 

0  14 

90   0 

-67  32 

-57  36 

38  27 

-  72  25 

-75  46 

-67   5 

-14  36 

1 

4. 

0  18 
90   8 
90   3 
90   5 
32  28 
44  38 
32   0 
49  38 
39   0 
64   6 
r>»   9 
57  23 
43  35 

■«■ 

90  10 

90   8 

67   2 

38  55 

0  38 

90  11 

-56   0 

-57  23 

38  39 

-72  40 

-75  44 

-67  18 

-13  40 

j 

ll3  32|,5,S=,5,5,?,S 

g 

o*--S'SH-«'SS.*-<»: 

001 
100 
320 
120 
Oil 
101 
ll2 
111 
122 
211 
522 
322 
164 

tj~»'=7i--;-'«'=a,«-<t! 

,,  Google 


144  RBCOHDfa   OF  THE  AUBIRALIAN    HUEBUH. 

C'ompogitiott.  The  method  of  nnaly^M  is  tliat  described  by 
Gooch"  with  modificatioDB  suggested  by  Fenfield  and  Sperry," 
boric  anhydride  being  distilled  with  alcohol,  caught  in  strong 
ammonia  solution,  transfenvd  to  a  baain  and  evaporated  over 
lime  as  described  in  a  former  paper.'*  For  this  det«rnunation 
1-1478  gram  was  fused  with  sodium  carbonate,  ex haust«d  with 
water,  filtered,  the  filtrate  acidified  with  nitric  acid  and  distilled. 
Water  was  determined  directly  in  a  Fenfield  tube  on  '6108  gram 
mixed  with  previously  ignited  lime  to  minimise  the  risk  of 
expelling  boric  anhydride.  The  other  constituents  were  esti- 
mated in  another  portion  weighing  about  a  gram.  The  result  of 
analysis  is  appended  (I)  together  with  an  analysis  by  Whitfield" 
of  datolite  from  Bergen  Hill,  New  Jersey  (IT). 


I. 

11. 

H,0       

6-48  7. 

6-14  •/. 

SiO 

36-28 

35-74 

Al,  O.  ^ 

Fe.0. 1 

■95 

FeO        

-31 

CO        

35-21 

35-14 

B,0.       

20-48 

22-60 

99-40 

99-93 

In  conclusion  I  have  to  acknowledge  my  indebtedness  t<i 
Messrs.  W.  F.  Pett^rd  and  D.  A.  Poi-t«r,  for  the  loan  of  speci- 
mens and  for  much  valuable  information,  and  to  Professor  T.  W. 
E.  David,  B.A.,  Trustee,  for  permission  to  use  the  goniometer  in 
the  Geological  Department  of  the  University  of  Sydney. 

"  Oooph-  Bull.  U.S.  Gml.  Siirvej.  No.  42,  1882,  p,  ftt, 

'*  Fenlidd  and  Sperry—.tni.  Joum.  9oi.,  (3).  iiiIt.,  1887,  p.  222. 

"  AnderflHi— Reo,  Aiislr.  Mu»..  v..  1904.  p.  128. 

'"  WTiilficId-  Bull.  U.S.  Qvol  Siirrev,  No.  65,  1889,  p.  59. 
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A    SYNOPSIS    OF   AUSTRALIAN    ACAKINA. 

By  W.  J.  Rainbow,  F.L.8.,  F.E.S.,  Entomologist 

(Figs.  33—37). 

Mr.  Nathan  Banks,  the  well-known  American  Arachnologist, 
Iiaa  recently  published  a  valuable,  if  brief,  "Treatise  on  Acanno, 
<>r  Mit«s."'  The  work  is  rendered  the  more  acceptable  to  the 
student  of  Acarology,  from  the  fact  that  it  gives  not  only  a  key 
to  the  numerous  families  and  genera,  but  also  asketch  of  the  life- 
histories  of  many  species,  some  of  which  are  of  world-wide 
distribntion. 

Notwithstanding  the  fact  that  the  Acarina  "  have  always 
attracted,"  as  Banks  points  out  in  his  preface,  "considerable 
interest,  both  from  their  minute  size  and  because  of  the  remark- 
able habits  of  many  species,"  comparatively  little  is  known  about 
them  systematically.  Many  species  have  been  described  from 
time  to  time,  by  a  number  of  authors,  but,  to  again  quot*-  Banks 
"few  have  I'eally  studied  them."  The  literature  dealing  with 
the  subject  is  very  scattered,  and  much  of  it  unsatisfactory. 

The  most  reliable  workers  have  been  Michael  in  England, 
whose  masterly  monographs  of  "  British  Oribatidw  "*  and  "  British 
Tyroglyphidie '"  have  appeared  at  different  ttmeR ;  and  among 
(.-ontinental  students,  Neumann,  whose  "  Revision  lie  la  Famille 
des  Ixodid^s"'  is  a  valuable  production,  and  must  take  its  place 
as  a  standard  work.  Other  European  acarologists  of  repute  are 
Trouessart,  Kramer,  Canestrini,  Nalepa  and  Berlese.  The 
writings  of  these  workers  are  spread  over  many  publications. 
It  is  interesting  to  note  that  more  species  have  been  (lescribed 
of  late  years — -principally  by  Trouessart  and  Canestrini — from 
New  Guinea,  than  from  Australia. 

Nearly  all  parasitic  Acarids  follow  the  distribution  of  their 
hosts,  and  so  frequently  become  widely  diffused,  but  a  few  non- 
parasitic forms  are  common  in  widely  separated  regions.  Most  of 
the  latter,  as  well  as  some  phytophagous  species,  distribute  them- 
selves naturally.     There  are  a   number  of  non-parasitic  mites 

I  Bauka— Proc.  U.  States  Nat.  Mils.,  xxviii,.  19CH.  pp.  1.114. 
^  Michsel  -British  OribatidB,  Raj  Soc.,  18H1  and  1HH8. 
■  Michael  -  British  Tjiwlfphide,  loc.  eil..  lUUl. 

'  Neumann -Mi-m.  8oc.  Zuol.  Franc:?,  ii..  llKMt,  |)|>.  }-U;    ihiil..  i..  imi, 
w.  324-420;  iiW.,  lii.,  IHIW.  pp.  107-2'.I4;    iW.,  xjv,  10U1,  pp.  24». 
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which  have  developed  a  remarkable  nymphol  form,,  termed 
technically  Hypopa*.  This  nymph  has  a  number  o(  tiny  Bucking 
di«eB  on  the  ventral  surface  at  the  posterior  extremity,  which 
enables  it  to  adhere  to  some  other  animal,  and  ho  be  carried 
from  place  to  place,  until  it  finds  a  suitable  locality.  Extreme 
cold  or  excessive  moisture  has  little  effect  upon  the  spec-ies- 
Some  species  are  of  myrmecophagua  habits,  and  these  are  of  very 
restrict  range. 

In  re«pect  of  geographical  distribution,  many  of  the  species  of 
this  order  are  almost,  if  not  quite,  world-wide.  This  is  only 
natural,  seeing  that  some  of  these  animals  are  parasitic  on  man, 
domestic  animals — both  great  and  small— and  economic  and 
ornamental  plants.  Admitting  this,  it  follows,  therefore,  that 
the  study  of  the  Acarina  is  of  paramount  importance,  and  hence 
worthy  of  careful  and  systematic  study.  Many  terretitrial 
animals  in  their  wild  state — mammals,  birds,  I'eptiles,  insects,  aA 
well  as  fresh-water  and  pelagic  formii,  have  Acarid  parasites,  some 
of  which  are  harmful  and  nme  beneficial ;  others  are  parasites 
upon  parasites.  Again,  9C«ne  Acarina,  so  far  as  we  are  at  present 
able  to  judge,  have  no  economic  importance  whatever. 

Tlie  life  of  an  Acarid  may  be  divided  into  four  distinct  stages  : 
the  egg,  lar\'a,  iiyriiph  and  adult.  The  greater  majority  of 
Acarians  are  oviparous ;  a  few  are  vivi-,  oi  ovo- viviparous,  and 
those  of  one  genuii,  I'fdiculmde*,  Targioni-Tozzetti,  are  recorded 
as  bringing  forth  adult  males  and  females.  One  species  uf  this 
genus,  P.  alastuj'U,  Frogg.,  occurs  near  Sydney. 

Bunks  summarises  the  general  plan  of  development  as  follows  : 
"  Tlie  egg  is  usually  deposited  by  the  female.  Often  within  this 
egg,  while  the  embryo  is  developing,  an  inner  membrane  is  formed 
which  encloses  the  young  mile.;  this  stage  is  the  'deutovum.' 
The  outer  shell  may  he  cracked  so  as  to  show  this  membrane,  or 
it  may  be  wholly  discarded.  The  larva  at  birth  haa  but  six  l^s. 
It  feeds  for  a  while,  then  passes  into  a  resting  stage  which  in 
time  discloses  the  eight-legged  nymph.  Tlie  added  pair  of  legs  is 
the  fourth,  at  least  usually.  During  the  nymphal  period  the 
mite  may  moult  one  or  more  times  and  change  its  appearance, 
but  is  always  distitute  of  tiue  genital  orifices.  At  the  end  of 
the  nymphal  stage  it  passes  t^^rain  into  a  quiescent  condition,  and 
in  due  time  moults  into  the  adult  mite.  During  these  resting 
stages  much  of  the  internal  anatomy  of  the  mit«  may  undergo 
histolysis,  each  new  ttaf;e  being  rebuilt  from  the  disintegrated 
tissues  of  the  preceding  stage.  The  genital  organs  are,  however, 
not  eflected  by  these  histolytic  processes."* 

'  Banke— Frov.  U.  Statee  Nat.  Mm.,  iniii.,  IfKH,  pp.  7-H. 
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Upon  the  queetion  of  natural  enemies,  Banks  points  out  tliat 
most  niit«e  have  few  enemies  beyond  their  predatory  relatiyen, 
but,  "  there  are,  however,  various  cases  of  protective  resemblance, 
especially  among  the  immature  forms.  No  examples  of  numicry, 
I  think,  are  known." 

Tlie  Acarina  is  a  very  extensive  order  of  the  class  Arachnida, 
and  many  of  the  species  comprising  it  are  remarkable  for  their 
minuteness  and  divei'sity  of  form,  as  well  as  their  marvellous  life- 
histories.  A  great  number  of  the  parasitic  species  have  becom", 
as  some  writers  have  ahown,  distinctly  modified  in  organiHation  ; 
and  owing  to  this,  and  the  fact  that  thrir  attinities  with  the 
typical  Arachnida  are  so  masked  by  degeneration,  it  lias  been 
urged  that  it  would  be  more  convenient  and  natural  to  assign 
them  to  an  order  by  themselves.  Against  this,  it  is  contended 
that  most  of  the  free-living  (n on- parasitic)  species  have  departed 
least  from  the  typical  Arachnid  form,  and  that  they  di.splay  many 
affinities  to  the  Solpugjds  and  Phalangids.  The  majority  of 
Aracologists,  therefore,  regard  this  group  as  a  branch  (4  the  tru.' 
Arachnida. 

It  is  difficult  to  draw  up  a  table  of  characters  sufficiently 
comprehensive  to  include  the  whole  group,  but  the  following 
sammary  may  be  of  service : 

C'q>halolhomx  and  Abdomen.  — These  segments  ai'e  united,  the 
fusion  being  bo  complete  that  in  many  upticies  they  are  welded  into 
one  mass ;  in  some  forms  however,  they  are  distinct.  The  body 
is  often  provided  with  hairs  and  bristles. 

Etfeg. — Often  wanting.  When  present  they  are  simple;  ther.- 
are  usually  two  pairs,  each  of  which  are  placed,  close  to  the  outer 
angle  ;  coore  rarely  there  is  only  a  median  pair. 

Mouth. — Adapted  for  sucking  ;  mandibles  partially  united,  and 
form  with  a  plate  (epistom':)  and  the  labium  a  beak,  known  at 
the  roglrum  or  eapilulum,  the  latter  often  separated  from  the 
cephalothorax  by  a  membranous  joint ;  mandibles  formed  fiu' 
piercing,  sometimes  provided  with  a  pair  of  "  nippers  "  at  the  tip, 
and  sometimes  simply  pointed. 

Legs, — Commonly  eight  in  the  adult  form,  and  six  in  the 
larval.  The  Eriophyidte,  however,  are  unique  in  that  there  ai-e 
never  more  than  four  in  either  adult  or  larva.  In  Pl-ivptxx, 
Dufour  (Gamassidte),  there  are  eight,  both  in  larva  and  adult. 
The  legs  are  arranged  in  pairs,  two  of  which  are  seated  well 
forward,  and  two  behind  ;  the  tatter  apparently  arise  from  the 
abdomen,  but  as  Banks  remarks,  this  is  probably  not  the  case  ; 
.  it  is  "  rather  that  the  coalescence  of  the  abdomen  and  cephalo- 
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thorax  has  effaced  the  true  outlines  of  these  portions."  The 
embryonic  forms  of  Gamaxu»,  I^tr.,  and  Ixodes,  Latr.,  have  four 
pairs  of  legs  before  birth,  but  one  pair  is  aborted  to  be  agMn 
developed  at  the  nymphal  stage.  This  Banks  regards  as  an  indi- 
cation that  the  six-legged  larva  is  a  secondary  development,  and 
lessens  the  appaivnt  difference  between  Acarina  and  other 
Arachnids.  In  Untpoda,  Latr.,  the  anterior  legs  are  inserted  in 
the  camenMloms — the  opening  of  the  body  into  which  the  mouth 
part»  are  inserted. 

Abdomen. — Usually  targe  and  devoid  of  segmentation  ;  in  some, 
however,  segmentation  is  distinct.  The  corpus  vulva  or  epigynvm 
is  of  various  shapes  and  sometimes  closed  by  flaps  ;  male  aperture 
(epiandrum)  usually  smaller  than  that  of  the  female.  The 
reproductive  system  is  often  highly  developed,  and  frequently 
occupies  a  considerable  part  of  the  body. 

Retpirnlory  Organs. — For  the  purpose  of  respiration  many 
species  are  endowed  with  an  elaborate  tracheal  system,  but  there 
are  a  large  number  of  forms  not  provided  with  such.  Amongst 
those  species  in  which  a  tracheal  system  obtains,  great  vari- 
ations are  displayed.  Commonly  the  trachew  open  near  the 
mandibles,  but  with  the  Ixodida:  and  Gamasids  the  apertures 
are  near  the  hin<l  legs.  In  some  species  the  tracheal  openings 
occur  in  the  coxal  cavities  (acetabuln).  Of  those — and  the 
species  are  many— which  have  no  tracheal  system,  it  has  been 
observed  that  the  skin  is  soft,  and  that  oxygen  is  absorbed 
hy  osmosis  through  the  general  surface  of  the  body. 

The  object  of  the  present  paper  is  primarily  to  draw  the 
attention  of  Australian  students  to  our  rich  and  extensive  Acarid 
fauna.  To  this  end  a  list  of  the  known  species — endemic  and 
introduced — together  with  those  families  which  may  reasonably 
he  expected  to  occur,  is  given  below.  Species  apparently  new 
are  described. 

Banks  divided  the  larger  groups  of  tlie  order  into  eight  super- 
families,"  which  he  defined  as  follows  : — 

1.  Abdomen  annulate,  prolonged  behind  ;    very  minute 

forms  ;   often  with  but  four  legs.     .     Demodicoidea. 

Abdomen  not  annulate  nor  prolonged  behind  ;    always 

with  eight  legs 2. 

±  With  a  distinct  spiracle  upon  a  stigmal  plate  on  each 
side  of   body    (usually   below)   above   the  third  or 
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fourth  cuxie  or  a  little  behind ;  palpi  free ;  skin 
often  coriaceouB  or  leathery  ;  tanii  often  with  a 
Hucker 3 

No  such  distinct  spiraclv  in  a  stigmal  plate  on  tliis 
part  of  body 4. 

3.  Hyperstome  large,  furnished  below  with  many  recurved 

teeth ;  ventor  with  furrows  ;  skin  leathery ;  large 
fonns,*  usually  parasitic Ixodoid«a 

Hyperstome  small,  without  teeth ;  venter  without 
furrows  ;  body  often  with  coriaceoua  shields,  pos- 
terior margin  never  crenulat« ;  no  eyes.  Gamaitoidea. 

4.  Body   usually   coriaceous,    with    few   hairs  ;     with    a 

specialised  seta  arising  from  a  pore  near  each  poeterioi- 
comerof  thecephalothorax;  no  eyes;  mouth  parts  and 
palpi  very  small ;  ventral  openings  of  abdomen  Urge  ; 
never  parasitic;  tarsi  never  with  a  sucker.   OrOialovirn. 

Body  softer,  without  such  specialised  seta.    ...     5. 

5.  Living  in  water Hydraclmoidea. 

Kot  living  in  wattT  6. 

6.  Palpi  small,  three-jointed,  adhering  for  some  distance 

to  the  lip  ;  ventral  suckera  at  genital  opening  or  neur 
anal  opening  usually  present;  no  eyea;  tarsi  often  end 
in  suckers  ;  beneath  the  skin  on  the  venter  are  seen 
rod-like  epimera  that  support  the  legs  ;  body  often 
entire  ;  adult  frequently  paraiitic.     .      SarvopUndm. 

Palpi  usually  of  four  or  five  joints,  free  :  rarely  with 
ventral  suckers  near  genital  or  anal  openings ;  eyes 
often  present ;  tarsi  never  end  in  suckers ;  body 
usually  divided  into  cephalothorax  and  abdomen ;  rod- 
like  epiuuua  rarely  visible ;  adults  rarely  parasitic.   7. 

7.  Lost  joint  of  palpi  never  forms  a  "thumb"  to  the 

preceding  joint ;  palpi  simple,  or  rarely  formed  to 
hold  prey  ;  body  with  few  hairs.     ,     ,     Etipodoulea. 

Last  joint  of  palpi  fonns  a  "  thumb  "  to  the 
preceding,  which  ends  in  a  claw  (a  few  exceptions) ; 
body  often  with  many  hairs.  .       Trombmdea. 
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Supei'-family  EUPODOIDBA. 

Family  EUPODID^. 

No  Acarids  of  this  family  havo  up  to  the  present  been  deocribed 
from  Australia,  but  one  species  nt  least  occurs.  The  family  is  a 
rtinall  ono,  and  the  individuals  comprising  it  microscopic.  All  are 
predacious,  and  feed  upon  small  insects  or  insect's  eggs  ;  one  or 
two  species  are  supposed  to  be  par&aitic.  They  are  aoft-bodied, 
delicate,  with  moderately  long  to  long  legs  ;  tlie  division  of  the 
cephalothorax  and  abdomen  is  more  or  less  clearly  defined  ;  the 
cephalothorax  is  usually  provided  with  two  eyes — one  on  each 
side  ;  the  abdomen  is  provided  with  a  few  simple  hairs  ;  palpi  are 
short,  simple,  four-jointed,  and  furnished  with  a.  few  hairs ; 
Tuandibles  chelate,  and  (except  in  the  genus  Rhtujidia,  Thor.) 
small ;  legs  six  or  seven  jointed,  terminating  with  two  simple 
claws,  aiid  often  with  a  median  plumuse  pulvjllus.  These  Acarids 
are  fond  of  cold,  damp  places  ;  most  of  the  species  occur  upon  the 
!,'round,  where  they  may  be  found  lurking  amidst  fallen  leaves ; 
.some  occur  upon  the  foliage  of  trees. 

Gmug  Erbvnbtes,  B^l. 

ErTNETEB   LIMACUM,  Schr. 

Erynetee  limacum,  Schr.,  Ins.  Aust.,  1781,  p,  521. 
AcartM  Utwicum,  Schr.,  loc,  cit. 

//o6,— Australia  (introduced)  ;  Cosmopolitan. 

//o«f.— Common  European  slug,  Limnx  mas^mun,  Linn.  This 
species  has  followed  its  host  in  distribution.  Slugs  may  often  be 
.seen  with  numbers  of  this  Acarid  swanning  over  them.  In  189') 
niy  colleague,  Mr.  C.  Hedley,  recorded'  an  Acarid  as  parasitic  on 
/..  ntiM^iRiu  and  F.Jlavu»,  Linn.  Tt  was  doubtless  the  species 
lie  re  listed. 

Super-family  TROMBIIX)IDiE. 

FamUy  CHEYLETID.<E. 

This  is  a  small  family,  and  the  species  constituting  it  are 
.  mieix)scopic.  N9ne  have,  so  far,  been  recorded  from  Australia, 
but  as  some  are  parasitic  on  animals  that  have  been  introduced 
lieie,  it  ia  quite  likely  that  they  may  yet  be  recorded  when  the 

'  Hedlej— Proc.  Linn.  8oc.  N5.  Wale*,  v.,  (2),  1890,  p.  892. 
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group  shall  have  been  systematically  worked  out.  Banks  pointR 
out  that  they  difier^considerably  in  habits  and  structure  among 
themselves.  Some  are  predacious,  and  some  parasiUc  ;  a  few 
occur  upon  some  animals  to  prey  upon  the  parasites  of  the  host. 
The  existence  of  parthenogene«B  has  been  recorded  in  respect  of 
several  of  the  Clieyletide.  Banks  states  that  "  in  one  genus 
."i'ara^tenui,  there  is  no  anus  ;  the  food  of  this  mite  is  of  such  a 
nature  as  to  be  completely  digested.'"  The  animals  upon  which 
Cheyletidie  occur  are  tlie  house  and  field  mouse,  several  birds,  and 
bats.  Some  live  in  cavities  or  little  celU  beneath  the  skin  and 
hair  follicles.  The  eggs,  singly  or  in  dusters,  are  attached  to  the 
hairs  of  the  respective  hosts,  and  some  species  secure  their  ova  by 
spinning  a  small  web  over  them. 

The  Cheyletidie  are  distinguished  by  their  long  beak  and 
enormous  palpi ;  the  latter  may  be  three  or  five-joiuted  ;  in  some 
species  each  palpus  is  furnished  with  a  minute  movable  tubercle 
or  papilla  near  the  tip  on  the  inner  side,  and  this  is  occasionally 
tipped  with  one  or-two  pectinate  bristles  ;  the  beak  is  separated 
from  the  body  by  a  deep  constriction  ;  the  body  is  usually  oval, 
the  sldn  soft,  occasionally  with  chitinotis  plates,  which  in  some 
species  are  finely  striated  ;  a  few  hairs  are  always  present,  some- 
times in  the  form  of  scales  ;  division  between  cephalothorax  and 
abdomen  usually  wanting ;  legs  generally  short,  five-jojnted, 
usually  armed  with  two  claws,  between  which  there  is  a  bunch  of 
hairs  or  a  pectinate  bristle.  In  some  species  the  front  legn 
terminate  in  bi-istles,  which  appear,  according  to  Banks  bo  have  a 
tactile  function  ;  in  others  the  front  legs  are  transformed  into 
clasping  organs  ;  sometimes  two  eyes  are  present — one  on  each 
side  of  the  cephalothorax,  but  they  are  not  often  distinct; 
mandibles  invariably  long  and  needle-like,  and  fitted  for  piercing 
tissues  ;  in  one  genus  these  organs  are  provided  with  two  points. 

famili,  TETRANYCHIDvE. 

The  Tetranychidie  are  popularly  known  as  "  Red  Spi<lers " 
and  are  familiar  enough  to  most  horticulturists )  or  are 
sometimes  termed  "spinning  mites,"  from  the  fact  that  some  of 
the  species  spin  fine  silken  threads.  Some  of  the  species  have 
followed  their  host  plants,  and  hence  have  become  widely 
distributed,  indeed  cosmopolitan.  In  the  present  imperfect 
state  of  our  knowledge  it  b  impossible  to  say  how  many  species 
occur  in  Australia,  but  several  have  certainly  been  introduced. 
In  addition  to  these  there  is  little  doubt  but  that  some  native 

*  BankB— Xoe.  cit.,  p.  18, 
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species  also  exist.  Tliese  Acarids  have  an  oval  or  elliptical  body 
witli  e.  few  usually  long  hairs  arranged  in  jxtws ;  the  body  i» 
divided  into  two  parts — cephalothorax  and  abdomen,  and  thea- 
are  separated  from  each  other  by  a  transverse  furrow ;  the 
cephalothorax  has  on  each  side  one  or  two  simple  eyes.  The 
palpi  are  short;  and  terminate  with  a  claw,  the  latter  being 
thumb-like  and  bearing  one  or  more  appendages  known  as  "fingers." 
The  mandibles  have  their  basal  joints  united  in  a  plate ;  the 
apical  joint  is  long  and  flexible,  and  admirably  adapted  for 
piercing  vegetable  tissues,  it  is  known  as  the  stylet.  L^s 
moderately  slender,  furnished  with  soattei'ed  hairs,  and  armed 
with  one  or  two  claws.  In  some  species  of  the  genus  Telrangchas 
the  claw  ia  divided  into  four  pieces ;  the  body  is  elliptical,  being 
one  and  a  half  times  as  long  as  broad  ;  the  first  pair  of  legs  is 
longer  than  the  body. 


Geiiug  :  Bbyobia,  Koch,  =  Petbobia,  Murray. 

BrVOBIA    PRfTIOBA,   Kock. 

Bryiihia  prirtioga  et  gloriona,  Koch,  UeberBicbt  des  Aivichnideii- 
systcnia,  1837. 
„        tpeciasa,  Koch,  Ive.  eif.,  1838,  p.  61, 
nobHis,  Koch,  foe.  cil.,  1838,  p.  61. 
Pelrobia  gpeciona,  Murray,  Econ.  Ent.,  London  (no  d.),  p.  118. 
Btyobia  iipecioga,  Crawf.,  Rep.  on  the  Pusicladiuins,  ic.,  Adelaide, 
1886,  p  49,  pi.  iv.,  f.  20,  a,  h,  c,  d,  e. 
ribU,  Thomas,  Mt.  Thur.  Bot  Ver.,  vi.,  1894,  p.  10. 
„        gpfCMMi,  Tymn,  Ins.  and  Fungus  Pests,  Brisbane,  1 889, 

p.  92 
„       pr<rtiosa,  Oudm.,  Tigds.  Voor  Ent.,  xliii.,  1900,  p.  138 

Nost  Plants. — Peach  trees,  almonds,  Aiitin  macuUuum. 
Hah. —  South  Australia  (introduced) ;  Europe. 

Br  V  OBI  A,  sp 

Bryobia,  ap.,  Tryon,  Ins.  and  Fungus  Pests,  Brisbane,  1 869.  p  92 

NoHt  Plants. — Peach  trees  and  grape  vines. 
Hob. — Queensland. 
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Obn. — Tryon  cunsiders  this  form  distinct  from  Koch's  species 
as  detemuDed  by  Crawford,  Mid  although  he  describes  it,  refrains 
from  giving  it  a  specific  name. 

'  Genua  Tetranychus,  Duf. 

Tetrantchub  tblabios,  Linn. 
Tftranychus  telarius,  Linn.,  Syat.  Nat,  x.,  1766,  p.  616. 
Aearun  telariug,  Linn.,  loc.  nil.,  p.  616. 
T'.tranychu»  telarius  (Linn.),  Oliffi,  N.  S.  Wales  Agric.  Gaz.,  ii., 

1891,  p.  778. 
Tetranj/ehus  Ularius  (Linn.),   French,  Joum.    Agric.  Vict.,  iv., 
1906,  p.  125. 

Hoat  Plantn.—Pe»r,  plum,  cherry,  roses. 

Obg. — This  peat  lias  been  frequently  referred  to  for  many  years 
post  in  our  public  press.    Doubtless  several  species  have  been  con* 

Hah. — Albury,  Cootamundra,  Temora;  Australia  (introduced), 
widely  distributed;  Cosmopolitan. 

TBTRANVCHtrS  TELARIUS,  var.  CINNABARINUS,  Boitd. 

TftriiHychun  Utarivs,  var.  cinnaharinvt,  Boisd.,  Ent.  Hort.,  186f, 
p.  88. 

Hah. — Australia  (introduced). 

Ob». — This  form  is  peculiar  to  plants  in  conservatories.  It  was 
originally  recorded  as  parasitic  on  Drainma  auatralis.  Boisduval 
states  that  when  it  hatches  from  thfl  egg  "  it  is  then  green  or 
yellowish -green  ;  later  it  is  variegated  with  black  and  green  ; 
after  its  last  change  of  skin,  it  becomes  a  beautiful  aurora  red  in 
colour.  ....  It  carpets  the  underside  of  the  Dracnna  with 
threadsofsilk  on  which  it  walks  like  a  spider.  It  does  a  great  deal 
of  barm  to  the  leaves  that  it  sucks,  stopping  their  vegetation  and 
causing  them  to  become  diseased.  It  is  not  difficult  to  destroy 
them  ;  to  do  so  it  is  sufficient  to  place  them  iti  a  cold  house 
during  two  or  three  days." 

Hab. — Australia  (introduced). 

»  French— Joum.  Agric.  Vict,  it.,  lOO't,  y.  125. 
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Tbtrantchus  cucrMEKis,  Jitngd 
Telranyckiu  cucumeri»,  Boiad.,  Eat.  Hort    1868,  p    84 

Obt. — Peculiar  to  cucumber  and  gherkin,  but  other  plants  are 
abo  attacked  by  it.  It  is  very  minute.  When  the  Cucurbitacee 
are  attacked,  the  weak  and  sickly  plants  should  be  removed. 

I{ab. — Australia  (introduced). 

TBTRAJ4YCHUS   ROBABOU,   JiuUd 

Tetranyckvs  romrwm,  Bobd.,  Eot.  Hort,  1868,  p.  83 

IJosl  Plants. — The  host  plant  of  this  species  ia  the  rose,  on  the 
underside  of  the  leaves  of  which  it  is  sometimes  found.  Iliis  is 
probably  the  species  determined  by  French  as  parasitic  on  roses 
in  Victoria. 

Hah. — Australia  (introduoed). 

Oba. — Several  other  genera  are  included  in  this  family  and  are 
probably  represented  in  Australia,  but  in  a  preliminary  study, 
and  from  lack  of  material  syntematically  collscted,  it  is  impossible 
to  define  them. 

FamUy  RHYKCHOLOPHID^ 

These  mites  are  usually  bright  red,  and  one  of  our  species,  at 
any  rate,  is  exceedingly  common  on  bushes  around  Sydney.  Only 
one  species,  Smaridia  tattmnea,  L.  Koch,  has  hitherto  been  re- 
4«rded  from  Australia,  but  two  additional  species,  each  apparently 
referable  to  the  genus  Rycholophtis,  Dug.,  are  described  below. 
One  of  these  is  common  enough  around  Sydney,  but  the  other  is 
from  the  6000  feet  level  of  Mount  Kosciusko,  where  it  was 
collected  by  my  colleague,  Mr.  C.  Hedley,  in  January  last  The 
other  form,  collected  by  Dr.  E.  P.  Ramsay,  appears  equally  as 
abundant  in  winter  as  in  summer.  Both  forms  were  taken  from 
plants. 

In  the  Rbycholophida  the  body  is  usually  divided  into  two 
parts,  but  the  division  is  not  very  distinct.  Along  the  middle  of 
the  cephalothorax  there  is  a  longitudinal  furrow  known  as  the 
dorsal  groove  or  criala.  It  is  usually  enlarged  at  the  anterior  and 
posterior  extremities,  and  sometimes  at  the  middle.  In  the  two 
Australian  genera  known  to  me  there  are  two  simple  eyes  on  each 
side  of  the  cephalothorax,  but  in  the  genus  timaria,  Latr.,  twu 
additional  eyes  have  been  recorded,  and  these  are  placeJ  close 
tt>g(^ther  near  the  middle  of  the  anteripr  margin. 
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Banks  reports  these  dnimftla  as  being  usually  found  on  the 
ground,  sometimee  in  very  hot  aitnationa,  and  that  they  run  over 
the  surface  or  on  low  plants  with  greftt  rapidity.  Dr.  Ramsay 
tells  me  that  those  collected  by  him  were  always  fairly  active. 
Some  individuals  occur  in  moss  or  under  fallen  leaves.  Those 
collected  by  Ramsay  congregate  together  in  larger  or  smaller 
groups,  whilst  the  form  collected  by  my  colleague  on  Mount 
Kosciusko  was  solitary.  Nothing  is  known  of  the  habit*  of  our 
indigenous  species,  hut  they  wiB  doubtless  be  very  similar  to 
those  of  their  exotic  congeners.  Banks  tells  us  that  the  eggs  <ire 
deposited  on  the  ground  or  under  stones,  often  in  clusters.  The 
larva  is  a  six-l^^ed  mite  attached  to  insticts,  and  when  fully-fed 
drop  to  the  ground,  become  quiescent,  and  after  a  varying  time 
transform  to  the  adult.  One  American  species  has  been  found 
preying  on  a  scale  insect  (Atptdiolns)  ;  others  upon  the  San  Jose 
scale,  and  sometimes  Aphis  lions  (Chrytopa). 

Genui  Sharidu,  Latr. 

SSARiniA    KXTRANBA,   L.  KocK. 

.Hmaridia  extranea,  L.  Kocb,  Verb.  Zool.  Bot.  Ges.  Wien,  xvii., 
1867,  p.  242. 
flab. — Queen  sland . 

Gentia  Rhvcholopbus,  Lafr. 

Rhvncholophus  montanus,  »p.  nov. 

(Fig.  33). 

Scai'let ;  somewhat  shield-shaped ;  above, 
the  animal  is  densely  clothed  with  rather 
short  bristles  and  hairs ;  junction  of 
cephalothorax  and  abdomen  ill-defined. 
C'rieta. — Full  length  of  thorax,  enlarged  a 
little  in  front  of  posterior  extremity,  where 
there  is  also  a  small  tubercle  present. 
Et/et. — Four,  sessile,  arranged  in  pairs, 
one  on  each  side  of  cephalothorax.  Under- 
side free  from  bristles,  but  densely  hairy. 
Genital  Opening. — Between  hind  cox»; 
distinct.  iejs.— Rather  shoi't,  seven- 
jointed,  fourth  pair  longest ;  all  densely 
clothed  with  long  hairs.  Length  of  body 
3  mm.,  width  1-8  mm.  Fig.  33. 

ffoat  Plants.— Bmhea  fC.  Hedley).  S.  mattaaut,  Rainb. 

Hab. — Mount  Kosciusko,  at  6003  feet. 
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Rhtnciiolophus  celeripes,  gp.  nov. 

(Fig.  34). 

Scarlet,  elliptical  ;  above,  the  animal  in 
densely  pilose ;  junction  o(  cephalothonut 
and  abdomen  indistinct.  CrUta. — ^PuU 
length  of  cephalothorax,  deep,  broadest  at 
anterior  and  posterior  extremities  ;  at  each 
extremity  there  is  a  small  tubercle,  and  in 
front  of  the  anterior  one  a  tuft  of  long 
bristles  proceeds.  Eyet. — Four,  sessile, 
arranged  in  pairs,  one  on  each  side  of 
cephalothorax.  Underside  similar  in  colour 
and  clothing  to  dorsal  surface.  Genital 
Opening. — Between  hind  coxee,  distinct. 
Anal  Opening. — Below  the  latter,  distinct. 
Legs. — Exceedingly  long,  seven -join  ted, 
clothed  with  fine  haira  and  bristles,  but  not 
nearly  so  densely  as  in  R.  montanue. 
Length  of  body,  3-8  mm.,  width  1-8  nmi. 

J..J  Host  Piaiito.— Bushes  (E.  P.  Ramsay). 

''"">"'  f*""*"-  JaA.— Enfield,  at  all  seasons  of  the  year. 


FamUy  TROMBIDIID.^ 

TliiH  is  a  family  of  considerable  extent,  and  includes  a. 
large  number  of  genera.  The  family  is  an  ancient  one. 
Gouri-et  has  described  two  forms  from  the  Tertiaries  at  Aix, 
Prance,  namely,  MrgameroptU  aquetisis  and  Psetuiopaehynat Aim 
macnhttiia.  Several  species  of  Tronibidiid«e  have  been  recorded 
from  New  Guinea  and  islands  close  at  hand,  but  only  one  from 
Australia.  It  is  quite  obvious,  though,  that  others  must  occur, 
and  when  systematic  collection  has  been  ellected  it  will  pro- 
bably be  found  that  tliis  bi-anch  of  our  native  fauna  will  be 
fairly  extensive. 

Popularly  these  Acarids  are  known  as  "  Harvest  Mites"  in  the 
United  States.  The  body  is  divided  into  two  parts,  the  first  of 
which,  the  cephalothorax,  carries  the  first  and  second  pairs  of 
legs  and  the  abdomen  the  thii-d  and  fourth  pairs.     Banks  points 
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out'"  that  these  mttes  differ  from  Rhyncholophidie  in  that  the  last 
joint  of  leg  iv.  is  not  or  very  sliglitly  shorter  than  the  penultimate, . 
and  also  that  the  last  joint  of  leg  iv.  is  not  swollen.  In  leg  i.  the 
last  joint  is  usually  swollen,  often  more  so  than  in  species  of  the 
family  last  quoted.  They  are  also  red  in  colour,  though  some 
species  are  darker  than  othei-s ;  the  body  is  clothed  with  bristles 
or  feathered  hairs  according  to  the  species.  The  palpi  are  five- 
jointed,  prominent,  often  swollen  at  the  middle,  the  penultimate 
joint  ending  in  one  or  two  claws,  the  last  joint  appearing  as  an 
appendage  or  "  thumb  "  to  the  one  preceding.  Legs  seven-jointed 
and  clotlied  similarly  to  the  body  ;  tarsi  terminating  with  two 
small  claws.  T)ie  cephalothorax  has  a  crista  running  down  the 
middle,  and  this  is  enlarged  at  the  «ntre  or  posterior  extremity 
into  a  triangular  space  known  as  the  areola  in  which  are  two  pores 
from  which  arise  bristles.  Two  eyes  are  placed  on  each  side  of 
the  cephalothonuc,  and  these  are  frei^uently  elevat«d  upon  long 
pedicels. 

In  the  larval  form,  these  Acarids  are  parasitic,  and  are  found 
at  times  on  beetles,  butterflies,  moths,  flies,  mosquitoes.  Mr.  G. 
A.  Waterhouse,  B.Sc.,  has  taken  the  Leptua  (or  larval  form)  of  a 
Trombidium  from  butterflies  collected  by  him  on  Mt  Kosciusko. 
Mr.  G.  Goldfinch  has  also  collected  forms  of  Leptue  from  the 
common  house-fly.  The  mature  Tromhidiidfe  feed  on  insects- 
plant  lice,  caterpillars  and  the  like.  In  the  United  States  one 
species,  Trombidium  locuitarum,  Biley,  destroys  numbers  of 
grasshopper  eggs,  and  in  France  a  species  has  been  I'ecortled  as 
destroying  the  root  forms  of  Phylloxera,  that  scourge  of  the  vine. 

In  Europe,  Japan  and  America,  the  larval  forms  of  Trombi- 
diid»,  when  numerous,  are  sometimes  known  to  attack  man, 
causing  intense  irritation  and  pain,  and  have  even  been  known  to 
promote  serious  complications.  In  the  United  States  they  are 
known,  when  found  upon  man  as  "Red  Bug."  These  larval 
mites  burrow  beneath  the  skin  and  produce  inflamed  spots.  As 
Banks  points  out,  "  this  is  an  unnatural  position  for  the  mites, 
and  they  soon  die,  but  the  waiting  is  not  pleasant.  In  France 
these  pests  ore  known  as  rouget  ur  aoAtal,  and  are  the  cause  of 
Erytkana  autumnaU, ;  in  Germany  they  produce  SUxehelbeerkran- 
th^t.  In  England  they  are  called  "Harvest  Mites"  or  "Goose- 
beny  Bugs  "  ;  in  Mexico,  Tlidtahuate  ;  Japan,  Akamuihi  ;  and 
the  West  Indies,  £ele-rouge. 
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Genug  Tbohbidium,  Fain: 

Trohbidium  sericatuh,  ap.  nov. 

(Pig.  36). 

Scarlet,  ovate,  tlie  wiimal  densely 
covered  with  silky  pubescence,  body 
arched,  granulated  ;  junction  of  cephalic 
andthoracicBegmentaill-defincd.  Critila. 
— Full  length  of  ceplialothor&x,  and 
enlarged  at  the  middle  into  a  triangular 
area.  Eyet. — Four,  Beseile,  aranged  in 
two  pairs — one  on  each  side  of  the  crista. 
Ahdomen.^-'O.wch  the  widest  in  front, 
rounded  off  posteriorty.  OeuitatAprrturr, 
—Seated  between  the  hind  coxa,  and 
behind  the  anal  opening.  Legs. — Eight, 
yellowish,  short,  stout,  seven -jointed, 
pilose  and  arranged  in  two  groups  of 
jj^^jj  four  each,  two  pairs  being  seated  well  in 

front,  the  other  two  pairs  placed  near 

alHloniinsI  extremity.  Length  of  body  4-5  mm.,  breadth  23  mm. 
//rt6.— Gisbome,  Victoria   (Mr.    Geo.    Lyell).      Mr.    A.    R. 

McCuUoch,  of  the   Australian    Museum  collected   specimens  at 

Wyangarie,  New  South  Wales. 

Tboubidiuu  papuanum,  Canegt. 

Ti-oinbidium  papftanunt,  Canest,  Atti.  1st.  Venet.,  (6),  ii.,  1884, 
p.  718,  pi.  iv.,  fig.  5. 

I/oei. — "On  an  Australian  Longicom." 
Hab. — Australia. 

Leftds  (larvfr). 
//(w(,_Butterflie9  (Mr.  G.   A.  Waterhouse,  B.Sc.). 
//rtft.— Mt.  Kosciu^o,  at  6000  feet. 


Lkptus  (lanfK). 
//o«/._Hoase-fly  (Mr.  G.  Goldfinch). 

/To''.  — Mosman,  Sydney. 
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LePTOB  (larva). 

Host. — ^Day -flying  Moth — Pr.wris  viridipulverulenla,  Guir. 
(the  writer). 

ffnfi. — Sydney 

06*. — Mr.  Ooldftacb  has  also  observed  a  Leptu*  on  »  moth, 
Hfricea  apeetatu,  On. 

Svper-family   HY  DUACHNOIDEA. 

FamUy  HYURACHNID^ffl. 

In  this  family  only  one  species,  Hydrachna  odonloffnathun, 
Canest.,  has  been  recorded  from  Australia,  and  two  more  are  now 
added — EylaU  maccullochi  and  Atax  eumberlandeneit.  The 
family  is  extensive  and  widely  distributed,  and  the  species  occur 
not  only  in  fresh  and  brackish  water,  but  also  in  the  sea.  All 
are  free-swimming  oh  a  rule  in  the  adult  stage,  but  in  the  larval 
state  they  are  parasitic.  In  the  Hydrachnidte,  the  integument  in 
entire,  there  being  no  division  between  the  cephalic  and  thoracic 
regions,  and  the  body  is  more  or  lei»  convex,  spherical  or  broadly 
ovate.  In  some  genera,  as  in  Arrenunu,  Dug^s,  the  male  hati  an 
elongated  abdomen  tipped  with  a  median  projection  called  the 
petuilut.  In  the  genus  Eylait  there  are  four  simple  eyes  situate 
close  together  on  a  plate  near  the  median  line,  whilst  in  Atar, 
Fabr.,  there  are  only  two,  and  these  are  widely  separated.  The 
integmnent  is  soft,  and  the  animals  are  either  scarlet  or  bluish- 
green  ;  according  to  Banks,  some  American  species  are  prettily 
marked  with  yellow  and  black,  and  vaiy  considerably  in  macula- 
tion.  The  mouth-part^  are  often  hidden  under  the  anterior 
margin  of  the  cephalothorax,  and  the  Tnaxillary  palpi,  consisting 
of  four  or  five  joints,  varies  so  much,  that  it  is  of  great  value  to 
the  systematist  in  classiiication.  The  legs  are  usually  of  equal 
length,  although  it  is  not  uncommon  to  find  the  first  pair  some- 
what the  longest ;  normally  they  ore  seven -jointed,  and  clothed 
with  long  hairs  which  aid  them  in  swimming ;  in  this  lespect 
the  third  and  fourth  pairs  are  much  more  densely  hairy  than  the 
others. 

Genvs  Etlais,  Latr. 

=  Eulais,  Hereig  and  Lohmann. 

Etlais  maccuilochi,  sp.  not: 

(Fig.  36). 

Scarlet,  elliptical,  strongly  arched,  integument  smooth  ;  mouth- 
parts  hidden  under  anterior  margin  of  cephalothorax.     Body. — 
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Entire,  there  l>eiDg  no  division  between 
the  thoracic  and  abdominal  segments. 
Maxillary  Pa/pi,— Five-jointed,  haiiy. 
,,  Eyes. — Four,    simple,    close    together 
upon  an  eye-plate,arranged  in  pairs,  one 
ye   in  front   of  the   other.     Gunilfd 
ipeniny. — Midway  between  the  pos- 
terior cox«e.     Legs. — Arising  close  to- 
gether on  anterior  part  of  venter,  and 
in  a  radiate  airangement;   thej-  are 
not  strong,  but  are  of  moderate  length, 
and    are    provided     witb    swimming 
hairs ;   the  fourth  pair   is   somewhat 
the  longest.    Coxal  or  Epimeral  Plain. 
— Four,  united  to  the  venter.     Length  of  body  35  mm.,  breadth 
i'1  mm.  ;  some  specimens  rather  smaller. 
Hnh. — Parramatta,  June,  1905,  in  ponds. 

Oba. — I  have  named  this  species  in  honour  of  Mr.  A.  H. 
McCuUoch,  of  the  Australian  Museum,  who  at  my  reque.st  and 
Mome  personal  inconvenience  to  himself,  collected  this  and  other 
material  for  me. 


E.  maeeutloeJii,  Bainb, 


Genug  HvDRACUNA,  MuU. 
Uydrachna  odontognathub,  Cnnent. 

!,  Canest.,  Atti.  1st.  Venet,  (6),  ii.,  M^i'b, 


Host. — A  water  beetle. 
Hab. — A  u  stralia. 


Fig.  37. 
mherlaHdtHiit,  Rainb. 


Geiiiis  Atax,  Fai. 

Atax  CUHBERLANDE.VSIS,  up.  tiur. 

(Fig.  37). 
Body  bluish-green  ;  legs  green  ; 
elliptical,  strongly  arched,  mouth- 
parts  hidden  under  anterior  mar- 
gin of  cephalothomx.  Ma-nliary 
Pai/ii.^ Enlarged  at  base,  fourth 
joint  bearing  three  spurs  below. 
Eyes. — Two,  simple,  widely  apart. 
£o(/y.— Entire,  integument  smooth 
with  a  finely  impressed  median 
longitudinal  mark,  wavy  in  out- 
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line,  running  down  the  abdomen ;  this  has  two  lateral  branches  at 
its  anterior  extremity.  On  the  underside  the  colour  is  a  little 
light«r  tlian  above.  Genital  Opening. — Near  posterior  extremity. 
Sucking  Ditct. — On  each  side,  twelve.  Leys. — Not  strong, 
rather  long ;  fourth  pair  somewhat  the  longest ;  all  provided  with 
swimming  hairs.  Coxal  or  Epimeral  Plates. — Three,  united  to 
the  venter.     Length  of  body  IS  mm.,  bi'oadth  12  mm. 

/foi,_Parramatta,  in  ponds,  June,  1905  {Mr.  A.  E.  McCul- 
loch). 

Obs. — Species  of  the  Molluscan  genus  Diplodon,  Spix,  occur  in 
fresh-water  ponds  around  Parramatta,  and  they  are  frequently 
infested  with  Acarids.  The  latter,  however,  are  scarcely 
parasitic,  as  they  feed  on  minute  animals  drawn  in  by  the 
mollusc. 

FamUy  HALACARID.^ 
Several  species  of  Halacarids  have  been  recorded  from  Aus- 
tralia and  adjacent  islands,  and  aa  all  of  these  are  pelagic,  it  is 
only  natural  to  expect  such  forms  (or  at  any  rate,  some  of  them) 
to  have  a  wide  geographical  range.  Those  occurring  on  the  aliores 
of  New  Guinea  and  the  North  Island  of  New  Zealanil,  for 
instance,  may  certainly  be  expected  to  occur  he  1*6.  These 
Acarids  are  minute,  ranging  from  one  to  two  millimetres  in  length. 
They  are  found  upon  Alge,  Corals,  Crusta«eanB  and  Chitons, 
often  in  shallow  water,  ^though  some  have  been  diedg<-d  at 
considerable  deptha  Halocarids  have  a  tough  skin,  which  may 
be  striated  or  granulated,  and  most  frequently  destitute  of  hairs 
or  bristles.  The  body  is  usually  clearly  divided  into  two  parts, 
and  the  cephalothorax  has  usually  three  eye-spots — one  on  eaeh 
side  and  one  at  the  middle  in  front  Legs  are  moderately  long, 
rather  widely  mparated  at  the  base,  and  lateral  or  sub-lateral  in 
origin.  Each  tarsus  terminates  with  two  claws.  Some  Hala- 
caridffi  occur  in  fresh  water,  and  some  in  brackish. 

Genus  AOAUE,    Lokm 

Agaob  BREViPALPUS,  Troues. 
Ayniie  brevipalpus,  Troues.,  Naturaliste,  xi.,  1889,  p.  181  ;    Bull. 
Sci.  France  Belgique,  xx.,  1689,  p.  247 ;  Lohmann  in  Ergeb. 
Plankton  Exped.,  ii.,  1893,  p.   87 ;    Trouessart,  Bull.   Soc. 
Zool.  France,  xxv.,  1900,  p.  47. 
Notts.—AigK  and  Corals 

Hab. — Pacific  Ocean,  Sydney,  New  ^uth  Wales ;  also  Mediter- 
ranean Sea ;  Atlantic  Ocean  ;  Azores,  Canaries,  Bermudas,  Brazil. 
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ffenug  Halacards,  Go3.se 

HaLACARUB   (PoLTMKLA)    HI6PIDDB,    Lohm 

HalaearuB  (Polymela)  hitpiduB,  Lohm.,  Ergeb.  Plankton  Exped., 
ii.,  1893,  p.  71,  pi.  iii.,  f.  7,  9-11. 

//twt— Alg«. 

Hob. — Pacific  Ocean,  Sydney. 

Halacarub  (Poltmbla)  panop*,  Lohm 

Ilalaeanm  ( Pdynwla)  fonopa,  Lohm.,  Ergeb.  Plankton  Expcd., 
a,  l£i93,  p.  VI,  pi.  iii.,  f.  1,  8,  pi.  iv.,  t  8,  9. 

Hah. — Pacific  Ocean,  Sydney ;    Atlantic  Ocean,  Cape  Verd. 

Halacabub  (Polyuela)  panop«,  var.  bquamitkra,  Lohm. 

Jfalacartu  (Polymela)  panopa,  var,  gqtiam^era,  Lohm.,  Ei^b. 
Plankton  Exped.,  ii.,  1893,  p.  73. 

Host. — Algw. 

Hah. — Pacific  Ocean,  Sydney  ;    Atlantic  Ocean,  mouth  of  thf 


HaLACARUB   (FoLYMRLA)    CHKVKKUXl,  TrOUO). 

Halacaru*  (Polymela)  chevretun,  Troues.,  Naturaliste,  (3),  xL, 
1889,  p.  162  ;  Bull.  Sci.  France  Beigique,  jtx.,  1889,  p.  245  ; 
Lohman,  Ergeb.  Plankton  Exped.,  ii.,  1893,  p.  73,  pi.  iv.,  f- 
3-7,  10,  11,  text  fig.  6 ;  TroupHsart,  Bull.  Soc.  Zool.  France, 
xsv.,  1900,  p.  46. 

Hosta.^~Algm  and  ComlB, 
.  /Toi.— Pacific  Ocean,  Sydney,  Chili ;    Atlantic  Ocean,  Azores, 
Canaries;  Mediterranean  Sea. 

Halacarub  OBLONGUB,  Lohm. 

Haiacartts  ohiongv*,  Lohm.,  Ergeb.  Plankton  Exped.,  ii.,  1893,  p. 
83,  pi.  ix.,  f.  1,  3,  pi.  X.,  t  3,  7,  text  fig.  9. 

Hogtt. — Ascidiana  and  Alcyonariano. 
Hob. — Pacific  Ocean,  Sydney. 
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Halacarus  (C0PIDOGHATHD8)  LAHELLoaus,  Lohm. 

Halaearua  (Copidognathua)  lamdlomia,  Lohm.,  Ergeb.  Planl;toii 
Exped.,  ii.,  1893,  p.  79,  pi.  vi.,  t  1-9,  pi.  vii.,  t  1,  4. 

fIo»U. — Alg»  and  stationary  animals. 

Hob. — Pacific  Ocean,  Sydney  ;  Atlantic  Ocean,  Bermudas  iind 
mouth  of  the  Amazon. 

Halacardb  (Copidoonathus}  pdlcqeb,  Lohm. 

Halacarus  (Copidagnathug)  pulcher,    Lahm.,    Ergeb.    Plankton 
Ejtped.,  ii.,  1893,  p.  77,  pi.  v.,  f.  1-8,  text  fig.  7. 

Host. — Algie. 

Hab. — Pacific  Ocean,  Sydney  ;  Atlantic  Ocean,  Bennudas  and 
Ascension. 

Super-family  IXODOIDEA. 

The  Ixodoidea  embrace  by  far  the  best  known  of  all  the 
Acarids,  and  are  popularly  termed  ticks.  They  form  a 
perfectly  natural  group,  the  members  of  which  may  be  easily 
known  ny  their  general  appearance  and  size,  for  none  ore  so  small 
that  they  may  not  be  sc«n  by  the  naked  eye.  All  are  parasitic, 
their  hosts  including  sometimes  man,  various  mammals,  birds  and 
reptiles.  Their  integument  is  coriaceous  ;  the  females  are  much 
larger  than  the  males,  and  their  boflies  capable  of  considerable 
distension.  Before  distension  they  are  somewhat  triangular  in 
outline,  rather  flat,  with  prominent,  slender  legs,  and  the  beak- 
like  rostrum  in  front  Of  our  Australian  tick  acquaintances  some 
are  indigenous,  and  some  introduced — the  latter  which  includes 
the  Cattle  Tick,  Rhipicephalus  annviatus.  Say.,  being  by  far  the 

FamUy  AROASID^ 

Gen'^is  Aroas,  Latr 

Aroas  beflexus.  Fob. 

Argaa  reJUxug,  Fab.,  Ent.  Syst,  iv.,  1794,  p.  426. 

Aearua  rtfiextu,  Fab.,  loc.  eiC. 

Argaa  refl^xtis,  Latr.,  Precis  des  Car.  gen.  des  Ins.,  1796,  p.  \'», 

an  V. 
Rhynchoprutn  cotumbte,  Af^m.  Apt^rologique    Strasbourg,   1804, 
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AjyiM  r'.flfMie,  Neum.,  Mem.  Soc.  Zool.  France,  ix.,  1896,  pp.  4-6, 
f.  1-3. 


II(A. — Europe  (widely  distributed),     Australia  (introduced). 
Akoab  Persicus,  Fitichn-  dn  Widdhei^n. 


Argon  pergeciu,  Laboulb^ne  and  P.  JM^gniD,  Joum.  Tanat,  et  dc 
la  physiol.,  xviii.,  1882,  p.  317,  pi.  xxi.-xxiii. 

Arifos persemu,  Michael,  Nat  Sci.,  May,  1892,  p.  203;  N.S.HV. 
Agric  Gai.,  vii.,  1896,  p.  593;  and  ibid.,  xii.,  1901,  p.  13*9. 

Aryas  pm-aicus,  Neum.,  M^m.  Soc.  Zool.  France,  ix.,  1896,  pp. 
7-9,  f.  4,  5. 

IJogU. — Human  beings  aud  probably  domcHtic  fowls. 
Hah. — N,  W.  and  X.  E.  Persia,  from  whence  it  appears  to  have 
spread  into  Europe;  Adelaide,  S.A.  (introduced). 

Aruas  AHBKICANU8,  Packard. 

ArgoM    ainerieawm,    Packard,    Aracknida,    U.    S.    Geol.    8ur\ev, 

1«72,  p.  740,  fig.  68. 
Aiy(u  ameriemiim,  Fro^.,  N.S.W.  Agric.  Oaz.,  ix.,  1898,  p.  975  ; 

ibid.,   xl,    1901,  p.   542;    ibid.,   xii.,    1901,   pp.    Ii85  and 

1349,  pi. 
Aiya*  aoiericamiH,   Neum.,   M-m.  Soc.  Zool.  France,  ix.,   1896, 

pp.  9-12,1  6-11. 
A^yat    nmerr'cnjMi,    Brown,    Joum.    A'.jHc.  Vict.,    i,,    1902,    pp. 

86-90  and  209-216. 

IlogU. — Domestie  fowla  and  turkejrs. 

Ilah. — America;  Australia  (widely  distributed  ;  introduced). 

AnfiAS  8P. 
Argtu  gp..  Fuller,  N.S.W.  Agric.  Gaz.,  vii.,  1896,  p.  590,  f.  1-4. 
iTtwdt.^  Domestic  fowls. 
Hab. — New  Soutb  Wales. 
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Family  IXODIDvE. 

Tribw  A :  RHIPICEPHAL^. 

Genus  Kshaphybalis,  Koeh. 

^  Shipisloma,  Koch  ;  Gonixodes,  Dug^ ;  Opielodon,  Canestrini. 

HsUAPHTSALia   PAFUANA,    ThoT. 

Hffmaphygalia  paptiana,  Thor.,  Ann.  del  Mua.  civ.  di  St.  Nat. 

di  Geneva,  xviii.,  1882,  p.  62,  pi.  vi,,  f.  40-45. 
Hiemapkj/galie  papuana,  Neum.,  M^m.  Soc.  Zool.  France,  x.,  1897, 
p,  336,  337. 
Most. — Not  known.  Caneatrini  found  two  examples,  1  J  1  9, 
attached  to  a  strip  of  skin  from  some  mammal,  in  cotton  which 
had  been  used  for  packing  some  insects  and  reptiles  from  Aus- 
tralia (<jueenaland). 

ffai. — New  Guinea  (Ramoi),  and  Queensland. 

HfHAPHVBALia   LEACHI,  Atui. 

Hwm^hysalia  leaehi,  Aud.,   Description  de  I'Egypt*,   2nd   ed., 

xxii.,  1827  ;  Zoologie,  Explic.  (Ua  planches,  p.  428. 
Rhipistama  Itaehi,  C.  L.  Koch,  Archivfiir  Naturgeschiche,  (1),  x., 

1844,  p,  239. 
JihipUUmia  ellipticum,  C.  L.  Koch,  loc.  cil. 
Rhipicephalus  eUipticiM,  C.  L.  Koch,  Ueberaicht  dea  Arachiiiden 

systems,  iv.,  1847,  p.  135,  pi,  xxx.,  fig.  111. 
Rhiptdontoma  leachi,    Karach,    Monatsbericht    K.     Aksd.    Wis. 

Berlin,  1878,  p.  337. 
Mfemaphysalis  leachi,  Neum.,  M6m.  Soc.  Zool.  France,  x.,"  1897,  p. 

347-350,  f.  13-15  ;  loe.  eit,  xiv.,  1901,  p.  263. 
Ilmaaphysalia  leachi,  Frogg.,  N  S.W,  Agric.  Gaz.,  xi.,  1900,  p. 

542. 
Mogts. — In  Eastern  Ethiopia,   Felis  pardus,  Linn,  (leopard) ; 
cattle  and  horses  at  Grafton  and  Wallangra,  N.S.W. 

JfTofi. — Widely     distributed    over     the     African     continent  ; 
Narrabri  and  Eempsey,  N.  8.  Wales  (introduced). 

H^MAPHTBALIB   LONGlCORNia,    Xeum. 

Hanttaphysalia  limgieomis,  Neum.,  M^m.  Soc.  Zool.  France,  xiv., 
1901,  p.  261,  f.  2. 
2f(w(«.— Cattle. 
iZafi.^Narrabri  and  Kempsey,  N.  S.  Wales. 
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Getmi  Rbificbpbalds,  Koeh. 

=  Acartm  (in  part),  Linn. ;  Ixodes  (in  part),  I^tr. ;  Phauloixodet 
Berl. ;  BoophUut,  Curt. 

Rhipicbphalus  annolatus,  Sajf. 
Skipiciyhalui  annulaiui   Say,  Joum.  Acad.  Mat.  Sci.  Phil.,  ii. 

1821,  p.  76. 
Ilcem/ipkytaiU  rosea,  Koch,  Archiv.  t.  Naturgesch,  (1 },  x.,  1844 

p. 237;  Uebereicht dee  Arachnidensjratemi, iv ,  1847,  p.  121 

pi.  xxvi.,  fig.  95  S.  ag.  97  9- 
Ixodes  bovis,  RUey,  Id  Bep.  on  Diseases  of  Cattle  by  Gamgee, 

U  S-  Dtipt.  Agric,  Sp<>cial  Rep.,  1869. 
Ixodes   hovia.    Fuller,    Agric.   Gaz.   N.S.W ,    vii.,    1896,  p.  765, 

pis.  i.-iv.,  t«xt  (igB. 
Lcodfs  idenUttus,  Gamgee,  Rep.   Diseases  of  Cattle,  U.S.  Dept. 

Agric,  Special  Rep^  1869. 
Ixodfjt  dugesii,  M^gnin,  Les  Parasites  et  les  Maladies  Parasitaircs, 

Paris,  1880. 
llcenuiphi/mdU  micropoUi,  Canest.,  Atti.  della  Soc.  Veneto  Trentina 

Sci.  nat,  si,  fasc.  1,  1887,  p  104,  pL  ix.,  f.  3  and  5. 
iJoopAi^twt  ft«n».  Curt,  Washington  Biolog.  Soc.,  1890;    loc.  «/, 

1891  ;  Joum.  Compar  Med.  and  Vet.  Archives,  1892,  p.  1  ; 

Bull.'lVxasAgric.  Exper.Sta.No  24,  1892;  N.S.W,  Agric. 

Gaz  (reprint),  vii,,  1896,  p.  454,  pis.  1-3. 
Boophilns  (Ixodes)  bovis.  Fuller,  N.S.W.  Agric.  Gaz.,  vii.,  1896, 

p.  451,  two  text  figs. 
Rhipia-phnlits    ealearattts,    Birula,    Bull.    Acad.    Imp.    Sci.    St- 

Peti-i'sbourg,  No.  4,  1895,  p.  361,  pi.  ij.,  f.  10-20. 
Rhipicfpfudus  annuUilits,  Rainb.,  Rcc.  Aust.  Mus.,  iii.,  1899,  p. 

131. 
Rhipicephalus  annulatus,  Frogg.,  N.S.W.  Agiic.  Gaz.,  xL,  1900, 

p.  542. 
Rkipic-phalits  annulatus,  Nenm.,  M^.  Soc.   Zool.   France,   x., 

1897,  p.  407,  f.  37-42;  loc.  oil.,  xiv.,  1901,  p.  276. 
Jfm/i. — The  hosts  of  this,  now  cosmopolitan,  species  are  as 
follows  ; — In  Texas,  Maryland,  Washington,  Chicago,  Baltimore, 
Kentucky,  Kan.sas,  Arkansas,  New  Mexico  and  Honduras : 
cattle  ;  Cuba :  cattle  and  dogs  ;  Jamaica  :  cattle ;  Florida  :  Deer 
(Cnrincu^  viriiiii.ianiis,  Bodd.) ;  Guadoloupe,  where  it  ia  known 
as  the  "  Creole  Tick  :  cattle ;  Paraguay  :  under  the  bark  of  trees  ; 
Timor  :  "  Samhar  "  deer  (Rvsa  eqitinus,  Ciiviir) ;  Caucasus  and 
Transcaucasus  uf  Asia,  Singapore :  cattle ;  Algiers  and  Moi-occo  : 
cattle ;  Barbury  and  Touarick  :  sheep. 
Hob. — Comnopolitan. 
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Rbipicbphjllcs  annuLatds,  var.  AUSTRALia,  JVeum. 

Rkipic^haliu  annul<Uu»,  vex.  augtralU,  Neum.,  M4in.  Soc.  Zool. 

France,  xiv.,  1901,  p.  280. 
Rhipieepkaius  annvlatus,  var.  augtralis,  Frogg.,   N.S.W.   Agric 

Gftz.,  xi.,  1900,  p.  542. 

//(Mia.— Cattle  (Queensland  Cattle  Tick), 
//oi. — Queenalan  d . 

Tribun  B :  IXOD^. 

<?entM  Ixodes,  Latr. 

=  Acarue  (in  part),  Linn. ;    Cynorhevateg  (in  pait),  Herm. ;    Cro- 
toniu  (in  part),  Dum. 

Ixodes  oksithobhtnchi,  Lueaa. 

IxijIm  omithorhynehi,  Lucafl,  Ann.  Soc.  Entom.  France,  (2),  iv.. 

1845,  p.  58,  pi.  i.,  t  3. 
fxixUt  omithorhynehi,    Neum.,    Mom.    Soc.    Zool.   France,    xii . 

1899,  p.  142,  f.  18,  19. 

ffott. — Ornithorhyncus  anatinua,  Shaw. 

Hah. — Tasmania  ;  alsu  Marianne  leles,  Micronesia  (Monotremi' 
i-ecorded  as  host  doee  not  occur  here). 

IiODBB  TASMANi,  Neum 

/xodi-»   tagmani,  Neum.,  M^m.  Soc.   Zool.  France,  xii.,  1899,  j'. 
144,  f.  20. 

Ho»t. — Not  known, 

Ifab. — Tasmania;  Is.  of  St.  Pierre,  Gt.  Australian  Bight. 

Ixodes  HOLOCYCLgs,  Neum. 

Txode.i  holocj/clnn,  Neum.,  M^m.  Soc.  Zool.  France,  xii.,  1899,  p. 

151,  f.  24-26. 
Ixoden  holocyelw,  Frogg.,  N.S.W.  Agric.  Gaz,,  li.,  1900,  p.  541. 

Host*.— ^axi,  dog.  Commonly  known  as  "  Bush  "  or  "  Dog  " 
Tick.  Froggatt  quotes  it  as  infesting  low  shrubs,  one  in  par- 
ticular— Kunsia  eapilala,  Beichb. — has  been  called  "Tick  Bush  " 
on  this  account.  This  tick  is  also  recorded  by  Neumann  as 
occurring  on  the  Brush-tailed  Pouch  Mouse — PhnMiytU',  }>Ktii- 
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dUata,  Sliaw  ;  the  red  squirrel  of  India,  and  another  squirrel 
Jieiurtu  variabilia,  Geoffi  The  locality  for  the  latter  aoiinaJ  is 
given  as  India,  but  according  to  Trouessart  ("Gatalogua  Mam- 
malium")  the  habitat  should  be  South  and  Central  America. 

/^oA.— New  South  Wales,   Queensland,  India  (?),  S.  and  C. 
America  (?). 

Gfiivs  Aponomua,  Xeum. 

■=:  Ixodes,  Latr.  (in  part)  ;  Ophiodes,  Murray  (notn.  praoe.). 

Aponomma  trimacdlatuu,  Liicta. 

Aponomma  Irimaculatutn,   Luoa§,   Ann.  Soc.  Knt.  France,  (5), 

viii.,  1878,  p.  bcxvii. 
Ixodes  Irimaculatus,  Lucaa,  loc.  cit. 
Aponomma  trimacutatam,  Neum.,  M^m.   Soc.  Zool.  France,  xii., 

1899,  p.  187,  f.  41  ;  loc.  cit.,  xiv.,  1901,  p.  291. 
Aponomma  tritnactdatum,  Frogg.,  N.8.W.  Agric.  Qaz.,,  xi.,  1900, 

p.  542. 

//twte. — Cattle  ;  Lact  Lizards ;    Varanue  leucostigma  (aic)  and 
V.  talvator,  Laur. 

Hob. — New    Guinea    tor    Guinea,  fide    Neumann)  j     Palang, 
Sumatra  ;    and  Narrabri,  N.  S.  Wales. 


Aponomma  df.corosijm,  L.  Koek. 

Apintomma  decorosunt,  L.    Koch,  Verhand.  b.  Oes,  Wien.,  xrii., 

1867,  p.  241. 
Inodfs  decormtnn,  L.  Koch,  loc.  cit. 
Ixodes  varani,  L.  Koch,  loc.  cit. 
Aponomma  decorosum,    Neum.,   M^m.    Soc.    Zool.    France,    xii., 

1899,  p.  194,  f.  46-48. 
Apottomnui  decorosum,  pTOgg.,  N.8.W.  Agric.  Gaz.,  xi.,  1900,  p. 

541. 
Aponomma   dfcoromim,    Neum.,   Mem.   Soc.  Zool.    France,    xiv., 

1901,  p.  292,  f.  9. 

Hosts.  — Lizards  i  Varanus  yiffanftcs,  Gray  ;  Varanns  sp.  ;  V, 
varini'.  Gray;  Snakes:  Python^.;  the  Echidna;  Tachygliisgiis 
aculeatut,  Shaw. 

Hob. — Australia:  Brisbane,  Sydney,  Goulbum  ;  Fiji. 
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APOHOMHA    HVDB08AURI,    D'nny. 

Apmuimma  hydroaauri,  Denny,  Ann.  Mag.  Nat.  HUt.,  jcii.,  1843, 

p.  314,  pi.  xvii.,  £.  4. 
Ixude/i  hydroaauri,  Denny,  loc.  ck. 
Ambhjomma  kydroaauri,  Koch,  Archiv.  f.  Naturg.,  x.,  (1),  1844, 

p.  231. 
AjHnionima  hydromari.    Neuni.,    Mem.    Soc.    Zool     Fnmce,    xii., 

1899,  p.  197,  f.  49,50. 
Aponnmma  hydrosauri,  Frogg.,  N.S.W.  Agric.  Gaz.,  xi.,  1900,  p. 

541. 

//o(i(«. ^Lizards  ;  Varanvs  variim,  Gmy ;  V.  t/ouldi,  Gray  ; 
F^hidna  ;  Tachyylosmm  nculeitlut,  Shaw. 

Uab. — Australia  and  Tasmania, 

Aponomma  concolor,  A'eum. 

A/ioitonima  corieolor,  Neum.,  Mem.  Soc.  Zool.  France,  xii.,  1899,  p. 
198. 

H<nil. — Echidna  ;  Tachyglomms  a6ulr:atue,  Shaw. 

Ilitb. — Queen  aland. 

0(«.— Neumann  adds  a  note  to  his  description,  of  whicfi  the 
following  is  a  translation  i  "  Founded  on  an  individual  labelled 
'  Ixodes  coxalig,  Gerv.,  $,  on  a  Uygtrix,  Queensland,'  and  which 
only  corresponds  in  its  habits  with  Ix.  coxalts,  Gervais,  which 
latter  is  probably  a  DermaceTitor." 

Aponomma  ecisctum,  Neum, 

Apontmima  eeinctttm,  Neum.,  M4m.  Soc.  Zool.  France,  xiv.,  1901, 

p.  293. 
Aponomma  eeirielunt,   Frogg.,  N.S.W.  Agric.  Gaz.,  xi.,  1900,  p. 

542. 

^o«(«.— Beetles  :  Aulaeoeydug  kaupi,  Macl. 

Hah. — Queensland,  New  South  Wales.  It  will  also  occur, 
doubtless,  in  other  States. 
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Ge^itts  Ambltohha,  C.  L.  Kaeh. 

=  Ixodes  (in  part),  Latr. 

Ahblvomma  tbiguttatum,  C.  L.  Koch. 


Amblyomma  tru/utlatum,  C.  L.  Koch,  Archiv.  f.  Naturg.,  (I),  x., 

1844,  p.  255;  Arachnidsystem,  iv.,  1847,  p.  60,  pt.  ix.,  f.  33. 
Amblyiimma  tru/uUatum,  Neum.,  M4m.  Soc.  Zool.  France,  xiL, 

1899,  p.  215. 
Aniblyonitna  triynttalnm,  Frogg.,  N.S.W.  Agric.  Gaz.,  xi.,  1900,  p, 

.">4I. 
Amlihfmima  tru/tittatuni,  Neum.,  Mem.   Soc.   Zool.   France,  xiv^ 

1901,  p.  298. 

IfosU. — Horses,  cattle,  dogs;    tlie  "Paddy-melon,"    Mncropat 
thetidia,  Lesson ;  and  the  Echidna,  Tachyglotmis  aeutealHg,  Shaw. 
Hab. — N.  S.  Wales  and  Queensland. 

Amblyomma  limbatum,  A'tum. 

Avtblytmtma  limbatum,  Neum.,  M^m.  Soc.  Zool.  France,  xii.,  1899, 
p.  231. 

Hogt. — Not  indicated. 

//ni.— King  Island,  Baas  Straits ;  Adelaide. 
Obn. — Neumann  thinks  this  may  probably  be  a  variety  of  A. 
tnorelifE,  L.  Koch. 

Ambltohha  pobtoculatdu,  Kettm. 

Amblyomma  potlocuUUum,   Neum.,   Mem.  Soc.  Zool.  France,  xii., 
1899,  p.  232. 

//ost. — Not  indicated. 

//nfi.^King  Island,  Bass  Straits  ;  Adelaide. 


Amblyomma  mori^li.e,  L.  Koch 

Amh/yomma   mordue,    L.    Kocli,    Vcrhandl.    K.   zool.    bot,    Ges. 
Wien.,  xvii.,  1867,  p.  241. 
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Amblyoinma  morelur,  Neum,,  M^m.  Zool.  France,  xii.,    1899,  p. 

258. 
Ai'iM^oiiima  min-flw',  Frogg.,  N.S.W.  Agric.  Qax.,  xi.,  1900,  p.  541. 

Ilugtu. — Horses,  Kangai'0(w,  and  Carpet  Snake,  Python  HpUolex, 
//„A._N.  S.  Wales  and  QueensUnd. 


Super-family  GAMASOIDEA. 

The  species  included  in  this  Buper-faniily  are  well-known  to 
ci>lleetors,  not  only  from  the  fact  that  many  are  common,  but  also 
becauBe  many  pa«a  a  portion  of  their  life  attached  to  spiders, 
myriapod^  and  insects.  These  mites  have,  as  a  rule,  a  hard, 
leathery  integument ;  some,  however,  are  soft-bodied ;  they  are 
broad,  flat,  short-legged,  devoid  of  eyes,  but  exceedingly  sensitive 
in  point  of  touch  ;  Home  of  these  mites  can  run  rapidly,  and  leap, 
while  others  are  lethargic,  and  seek  protection  when  disturbed  by 
feigning  death.  In  some  species  the  mouth-part«  can  be  com- 
pletely withdrawn  into  the  body.  Normally  the  mandibles  are 
chelate,  and  the  "fingers"  denticulated.  Examples  occur  in 
which  these  organs  are  elongate  and  stylifonn,  and  hence  adapted 
for  piercing. 

FamUy  GAMASID.t:. 

This  is  an  extensive  family,  of  world-wide  distribution,  and 
including  many  genera  and  species.  And  here,  again,  in  working 
over  literature,  the  student  is  brought  face  to  face  with  the  fact 
that  more  species  have  been  described  and  recorded  from  New 
Guinea  than  from  Australia.  Doubtless  some  of  the  Papuan 
forms  will,  when  the  subject  is  properly  worked,  be  found  to 
occur  upon  our  island  continent.  For  a  description  of  the  internal 
anatomy  of  the  Gamasidee,  and  a  description  of  their  mode  of 
coition,  which  latter  is  marvellous,  and  doubtless  unique  in 
nature,  see  Michael's  paper  "  On  the  Variations  in  the  Internal 
Anatomy  of  the  Gamasinfe.""  Species  of  Gamasidu  have  been  re- 
corded not  only  from  Arthropods,  hut  also  from  the  ears  of  cattle 
and  horses  and  from  the  bodies  of  moles,  and  nests  of  the 
latter  ;  some  have  been  recorded  as  living  on  mosses  and  various 
plants.     Amongst  insects  infested  with  these  inite.s  are  beetles, 

"  Michael—Tmns.  Linn.  Soc.,  v.,  pt.  B,  1892,  p.  281,  el  trq. 
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becH  and  ants ;  some  Qamaaids  feed  upon  the  dead  bodies  of  the 
latter.  A  species  of  Lcelnpa  has  been  observed  to  jump  upon  aii 
ant  and  ride  about  on  it,  without  in  any  way  disconcerting  the 
Fonnicid.  Each  species  of  naite  is  said  to  prefer  to  hve  with  a. 
particular  species  of  ant,  although  sevei-al  kinds  have  been  found 
in  one  nest.  When  the  ants  quit  the  nest  the  mites  disappear 
also.  Protonymphs  have  been  collected  from  plants  and  deuto- 
nymphs  and  tritonymphs  from  meals — flour,  etc. — and  houses. 

Gmu»  CbL£N0P81s,  A'mm, 

A  number  of  mites  from  various  parts  of  the  world, 
including  one  from  Australia,  have  been  associated  with  Koch's 
genus  Celtfno,  which  was  founded  in  1):<35.  This  name,  however, 
cannot  stand  for  the  Arachnida,  as  it  was  preoccupied  for  the 
Mammalia,  Leach  having  in  1S32  proposed  Cdtf.ru}  for  a  bat. 
For  the  present,  therefore,  I  suggest  that  as  Cehnio,  Koch,  has  to 
sink  into  the  ranks  of  synonymy,  Kramer's  Celii^iopsw  be  used 
instead. 

Cel^nopbir  australiana,  Canesf. 

CtlciKypn*  auKlraliana,  Canest.,  Atti.  1st.  Tenet.,  (6),  ii.,  1885,  p. 
715,  pi.  vi.,  fig.  2. 

Hunt. — Beetles — type  found  upon  a  Otonid. 
Hub. — Australia. 

Gettus  LxLAPa,  Kock. 
L«LAPfi  dolic[hJa!(TBU8,  Cantsl. 

htrlaft  d«/ic[Alnn(AtM.  Canest.,  Atti.  1st.  Venet.,  (6),  ii.,  1885,  p. 
709.  pi.  vii.,  f.  2  and  3. 

llmt. — Bo<'tles — type  found  upon  a  Ltunelicom.  We  have  in 
our  collection,  specimens  probably  referable  to  this  species,  from 
beetles  and  spiders  collected  by  Mr.  S.  J.  H.  Moreau,  at  Antonio, 
near  Bydal,  N.  8.  Wales, 

llnh .- —  Austral  ia. 

L'ELAPS   CONlFBRUa,   Canetit, 

Itrlap*  conifirwi,  Canest,  Atti.  Ist.  Venet.,  (6),  u.,  1886,  p.  711, 
pi.  vii.,  f.  4. 

//■„,(. — Beetles — ^type  found  upon  a  Longicom. 
//nft.— Australia. 
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LfLAPa  BTIL08U8,  Cane»L 

LtFlapa  sfi&wM,  Canest.,  Atti.  Ist  Venet,  (6),  ii.,   1885,  p.  711, 
pi.  ix.,  f.  3. 

HoHt. — Beetles — typ«  found  upon  a.  Longicom. 

Hah.  — -  A  ustralia. 

Genm  SeiU8,  Koch. 

Species  of  this  genua  have  been  recorded  as  occurring  upon 
monn,  and  in  caves ;  and  protonymphs  upon  plants.  Only  one 
species  has,  so  far,  been  described  from  Australia. 

Seius  ACAyTHURUS,  Cnifjit. 

S'xnr<  acantkur^us,  Canest,  Atti.  Ist.  Venet,  (6),  ii.,  1885,  p.  712, 
pi.  ix.,  f.  1  and  '2. 

Ill  J)  .^Australia. 


Gmu»  Gamabub,  Lair. 

Qamasuh  plavolimbatuh,  L.  Koch. 

Ganmniii 
Wii 

Hub. — Queens!  and. 

<ifnu»  Beklesia,  Caufst. 

Bkrlehia  rapax,  CrtJtewl. 

Ber/wn  rapa.-c,   Canest.,   Atti.   Ist.  Venet,   (C),  ii.,  1885, 
pi.  ix.,  f.  4. 

Ilnh. — Au  sti-alia. 


Family  DERMANYSSID^. 

The  mites  included  in  this  family  are  soft-skin ne<l,  and  parasitic 
on  warm-blooded  animals.  Banks  considers  that  whilst  these 
Acarids  diiTer  much  in  general  appearance  from  the  Oamasidie,  to 
which  they  are  closely  allied  by  structure,  it  would  nevertheless 
be  better  to  abandon  the  group.     The  best  character  for  separa- 


^.y  Google 


174  RECORDS   OF  THB   ADBTRALIAH   UUSBOU. 

tion  from  the  Qamosidte  is  their  parasitic  habits,"  The  family, 
as  at  present  constituted,  is  divided  into  two  sub-families,  the 
DennanysHinee  and  Halarachnine,  and  they  are  distinguished 
from  one  another  by,  in  the  first  of  these,  the  presence  of  an  anal 
plate,  and  in  the  latter,  the  absence  thereof. 

These  mites  are  parasitic  on  hata,  mice,  rate  and  birds,  and 
some  of  them  have  followed  their  hosts  in  their  travels  from 
place  to  place,  and  so  have  betwme  not  only  widely  distribut^ii, 
but  in  some  instances,  cosmopolitan.  Two  species  of  Dermanytmi* 
have  found  a  home  in  many  lands,  and  they  are  recorded  below 
as  parasitic  on  domestic  birds.  By  the  uninformed  they  are  fre- 
quently confused  with  Bird  Lice.  Other  forms  doubtless  occur, 
but  none  have  been  described  from  Australia. 


Gettn6  Dbrmanvssus,  Ihig^s. 

DbRMANYSBUS  IIALLIN^  Df  GffT. 

Derviauymun  yallintK,  De  Oeer,  Mem.  Inst.,  vii.,  I77f,  p.  II- 
Acanui  galliiur,  De  Oeer,  loc.  cit. 

Demianyggun  galliiut,  Oudem.,  Tidjs.  Voor  Entom.,  xlv.,  1902, 
p.  13,  pi.  i.,  f.  2,3. 

HogU. — Domestic  fowls. 

Hob. — Cosmopolitan  ;  Australia  (introduced). 

Dermahvsbits  avium,  Dug^ji. 
Dertiiany»»tia  avium,  Dug^s,  Ann.  Sci.  Nat.,  (2),  i.,  1834,  p.  It*. 
Dermanytint»  mniim,  Murray,   Econom.  Entom.  (n.  d.),  p.    169, 
2  f.  in  text. 

J/ostt. — Pigeons,  canaries,  domestic  fowls. 

Hob. — Cosmopolitan  ;  Australia  (introduced). 

Obs. — This  species  has  been  recorded  as  occurring  on  human 
beings,  but  it  was  accidental,  and  due  to  the  individuals  coming 
into  contact  with  infested  birds.  It  is  also  recorded  that  the 
removal  of  an  infested  henroost  resulted  in  the  cure  of  a  case  of 
supposed  phthiriasis.  The  subject,  a  woman,  was,  but  foi*  these 
pests,  clean  and  healthy. 

"  Banks — Lac,  cit.,  p.  59. 
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FamUy  UROPODID^. 
The  Uropodidse  are  distinct  from  the  two  pi'cceding  fnmilies  in 
general  appoai-ance.  The  mit«s  Hre  small.  They  are  usually 
found  attached  to  insecta,  and  are  remarkable  for  the  length  of 
their  mandibles,  which  ate  often  twice  as  Ion};  as  the  body, 
slender,  and  terminating  in  delicate  chelw.  They  are  not,  strictly 
speaking,  parasitic,  their  presence  upon  insect^i  being  for  t4ie 
purpose  of  transportation  ;  moreover,  those  found  upon  insectN, 
are  attached  by  a  pedicel  of  excrement,  and  owing  to  the  fact 
that  they  are  immature,  have  been  termed  uympka  pedunoidata. 
Up  to  the  present  two  species  have  been  described  from  Austmlia. 

Geitua  TJkopoda,  L€dr. 

UbOPODA   BPINULIPES,  Cawnf. 

Unipiid<i  gpinulipfi,  Canest,   Atti.  1st.  Venet.,  (6),  ii.,   1885,  p. 
714. 

ffai. —Australia  (on  a  Geotrupid). 

Gennn  Fbdrizzia,  Chiip»i. 

FeDHIZZIA   nKOSaiPBS,   Canenl. 

Fedfiziia  yrosnpft,  Canest.,  Atti.  Ist.  Venet.,  (li),  ii.,  188'!,  p. 
70V,  pi.  viii.,  f.  1  and  2. 

Ilab. — Australia  (on  a  Oeotrupid), 

Super-famjf;/  ORIBATOIDEA. 

The  Acarida  included  in  this  group  are  popularly  known  a.-* 
"Beetle  Mites."  They  are  small  and  hard;  some  have  rather 
short  Icf^s,  and  others  extremely  long  ambulatory  Hnibs,  Super- 
ficially, these  mites  have  a  very  beetle-like  appearance,  and  this  is 
doubtless  the  origin  of  the  popular  name.  Oribatids  may  be 
easily  distinguished  from  all  other  Acarids  by  the  presence  of  a 
hair  or  getn  which  is  seated  on  either  side  of  the  cephalothorax, 
and  this  arises  from  a  small  pore.  These  are  usually  termed 
paeudo-atigmaUe,  and  their  function  is  unknown.  The  super- 
family  under  consideration  is  an  extenoive  one  and  widely 
distributed.  The  specicH  occur  on  dead  wood,  lichens,  in  moss, 
amongst  dead  leaves  and  foi*est  debris  generally ;  some  are 
aquatic,  occuriing  in  mangrove  swamps  and  on  fresh-water  and 
marine  Algw ;    a  few  species  are   amphibious.     These  Acarid.s 
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are  never  pai-aaitic,  but  are  vegetable  feeders.  TJeually  they  are 
oviparou!*,  sometimes  ovo- viviparous,  and  rarely  viviparous.  When 
the  young  emerge  they  have  only  three  pairs  of  legs,  but  in  the 
next  stage  they  have  four  ;  two  other  changes  or  ecdy»f«  occur, 
however,  before  the  adult  stage  is  attained.  About  twenty 
genera  are  included  in  the  Oribatoidea,  and  thtae  include  many 
apeciex,  but  the  group  has  not  been  touched  in  Australia,  notwith- 
standing the  fact  that  quit«  a  number  of  species  occur,  and  some 
are  stored  away  in  private  collections  I  have  seen  specimens 
from  the  Jenolan  District.  In  1697  Canestrini  described  sever^ 
from  German  New  Guinea.  Tryon  has  recorded  one  under  the 
name  L>:Uoma,  gp.,  from  Durundur,  Q.,  but  this  is  the  only 
reference  I  can  find. 

F'lniilff  ORIBATID.*;. 
Gfnm  LiACARUS,  Michael. 
^  Li-inomn,  Nicolet  (inmi.  prii-oc.). 
LiArARus  sp,,  Tryon. 
Li'ir'u-u^  «//.,  Tryon,  Insect  and  Fungus  Pests,  1880,  p.  160. 
Lrimiiiii  up.,  Tiyon,  /wr.  cil. 
Huh. — Durundur,  Queensland 

Family  TARSONEMID^. 

Tliere  are  not  muny  genera  or  species  included  in  this  family, 
but  some  forms  ai'e  of  the  highest  economic  importance.  These 
Acarids  are  exceedingly  minute — in  fact  microscopic.  All  tlwj 
Mi«cies  are  parasitic — some  on  vegetation,  some  on  cereals,  such 
OS  gra.sses,  rice  and  grain,  and  some  on  insects  ;  one  species  has 
been  found  upon  a  mole.  In  Queensland,  pine-apples  and  sugar- 
cane are  afltijted.  The  Tarsonemidse  ai-e  soft-bodied  mites,  the 
males  confoiming  somewhat  to  tlie  Tyroglyphid  type ;  but  the 
females  diffei-  not  only  fi'om  them,  but  from  all  other  Acarians  in 
having  a  clavate  organ  of  uncertain  use  between  legs  i.  and  iL" 
The  mouth-parta  ai^e  formed  for  sucking  ;  mandibles  slender  and 
needle-like;  palpi  minute,  barely  visible  ;  legs  short  and  composed 
of  five  or  six  joints  ;  anterior  tarsi  always  terminated  with  one 
claw,  the  others  have  usually  two  and  often  a  sucker ;  the 
posterior  pairs  of  legs  are  widely  remote  from  anterior  pairs  ;   in 

"  Bnnk»  -toe,  eii.,  p.  74.  ... 
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the  nulea  of  Targonemiis  they  are  almoot  at  the  tip  of  the 
abdomen  ;  in  some  species  the  abdomen  shows  traces  of  segmen- 
tation. One  species  of  Pediculoides  and  two  of  Tartonemtig  have 
been  recorded  from  Australia. 

Genus  Fediculoideb,  Targrorii-TozzettL 

=  Ht-teropng,  Pal. 

Pediculoides  alabtoris,  Frogg. 

Pedictiloiden  alastorU,  Frogg.,  Proc.  Linn.  Soc.  N,  S.  Wales,  ix., 

(2),  1894,  p.  259. 
Heleropat  alastoris,  Frogg.,  loc.  cit. 

Ho»t. — AlmUrr  erittrgvn,  Sauss.  (a  solitary  wasp). 

ffn*.— Granville,  N.  S.  Wales. 

Obs. — Some  exotic  species  of  this  genus  are  parasitic  on 
destructive  insects.  In  the  gravid  female  the  abdomen  swells 
prodigiously.  This  is  due  to  the  development  of  the  eggH.  These 
not  only  hatch  within  the  parent,  but  thf  young  obtain  their 
entire  nourishment  there,  and  issue  aa  sexually  mature  males  and 
females.  The  new  brood  usually  wander  for  a  time  over  the 
mother's  body  and  then  pair.  Banks  figures  a  nonnal  and  a 
gravid  female." 

(Tenm  Tarsoxemus,  Vu»e»t. 
Taebosemcs  basceofti,  Mick.  (m.».; 

Tariumemni    bancnifti,   Mich,    (m.s.),   Bull.  Roy.  Gardens  Kew, 

1890,  p.  85. 
Tars<inemu»  bantTofti,  Insect  Life,  ill.,  1890,  p.  31. 
ro.»onc(HH«  fcimv./(i,  March.,   Bull.   Soc.  Ent  France,  1902,  pp. 

103,  104. 
Tamntemits  bawrofti.  Banks,  Proc  U.  States  Nat.  Mus.,  xxviii., 

1904,  p.  77 

Host  Plant— Sug&r  canes,  Sacrliariiiii  -ifUcinarnm. 

Hob. — Queensland  and  Barbadoes. 

"is. — T.  bancrofti,  Michael,  is  associated  with  the  sugar-cane 
difiease  known  in  Queensland  as  "  Red  Rust"  Tiiia  disease  has 
been  long  established  in  Queensland,    Dr.   Bancroft  having  in 

"  'BaxXt—Lce.  eil.,  pp.  74,  7S,  f,  144,  J46. 
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1876  reported  the  matter  to  Parliament.  In  a  "Bulletin  of  the 
Royal  Gardens,  Kew,""  I  rea^J  as  follows  ;  "  It  appears  not  im- 
pixihable  that  the  disease  is  identical  with  one  which  has  been 
not4^  in  the  Malayan  Archipelago,  and  in  the  Mauritius,"  in  the 
Society  Islands  according  to  Professor  Liversidge,  and  in  Bahia." 

Taiuonemcs  ananas,   Tri/iin. 

TanoHtmn*  ananan,  Tryon,  Queensl.    Agric.  Joum.,   iii.,  pt.  6, 

1898,  pp.  462-464.  pi.  Ixxi.,  f.  I,  -',  5,  6. 
Tar»<nieiHu»  onnjwr.   Banks,   Proc.  tJ.  Stat«w  Nat  Mus.,  xxWu., 

1904,  p.  77. 

/■/'«(  Plant. — Pine  apples  /  Ananana  '[i.  i. 
Hob.  -  S.  Queensland. 

Familg  TYROQLTPHIDJi:. 

This  is  another  small  family  of  mites,  yet  notwithstanding,  one 
of  great  eeonomic  importance,  seeing  that  it  embraces  species 
notorious  by  reason  of  their  infesting  foods— cheese,  cereals, 
tubers,  bulbs  ;  some  are  also  found  attached  to  living  mammals 
and  insects  during  what  is  termed  the  hypopial  stage.  For 
Bpecies  in  this  stage  three  genera  were  proposed  on  the  auppoaitiun 
that  they  were  aJdult  Acarids.  These  were  Hijinipiw,  Duges, 
Homi'fiiin,  Koch,  and  Triclwdactijliis,  Duf.  Megnin"  made 
lengthy  observations  on  the  zoological  position  and  economy  of 
Acarids  described  under  these  generic  names,  and  showed  that 
they  were  all  earlier  st^^  of  certain  IVroglyphidfe.  The  two 
latter  names  were  therefore  dropped,  whifat  the  first  was  retained 
and  is  still  used  as  a  name  to  distinguish  theee  Acarids  at  a 
certain  stage  of  their  development — the  "nymphe  cuirass^, 
adventive,  h^teromorphe." 

Tyrogtyphid  mites  are  very  small,  pale-coloured,  very  soft,  and 
have  usually  prominent  chelate  mandibles  and  moderately  long 
legs,  the  tarsi  terminating  with  one  claw;  the  body  is  about 
twice  as  long  as  broad.  The  adults  are  certainly  blind,  but  in 
some  hypopial  forms  there  are  organs  which  have  never  been 
satisfactorily  defined  and  which  may  possibly  be  eyes.  The 
division  between  the  cephalothorax  and  abdomen  is  in\-ariably 


„  I8TK,  p|>.  I2fl-132,»nd  pp.  ■Uti-3 
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dutinct,  and  the  upper  part  of  the  body  is  furnished  with  a  few 
hairs,  and  these  are  ^nerally  long.  Wd  are  indebted  to  the 
labours  of  Michael'"  and  Nalepa*"  for  our  knowledge  of  the 
anatomy  of  thew  animals,  and  to  their  writings  students  are 
directed.  The  mode  of  coition  in  the  Tyroglyphidie  is  exactly 
similar  to  that  of  the  Analgesidte.  Behind  the  anan  there  is  » 
small  opening — the  copulative  aperture.  In  (flycifrha'iHii,  the 
biirxa  cupulatrij:  projects  externally  into  a  small  cone.  Copu- 
lation is  not  performed  through  the  lulra,  but  by  this  special 
opening,"  This  opening  leads  to  a  rereptaciiliim  leininis,  whicli 
connects  by  a  small  duct  to  the  ovaries.  The  transformations  of 
these  animals  are  amongst  the  most  marvellous  of  the  animal 
kingdom.  All  lYroglyphidie  (except  Caryifjlyphuii,  Robin)  appear 
to  lay  eggs,  sometimea  of  a  large  size.  The  young  on  hatcliing 
are  six-legged,  and  after  moulting  obtain  two  more.  From  thence 
they  may  pass  on  to  the  adult  state  in  the  normal  way,  but  moiv 
frequently  they  pass  thnsugh  what  has  been  already  referred  t*) 
as  the  hyi'iipial  ttatjf.  The  Hijpopiin  is  very  distinct  from  the 
octopud  nymph  from  which  it  has  developed.  The  body  is  hard 
and  chitinous ;  there  is  no  mouth  oriiice,  and  no  distinct  mouth 
parts.  The  legs  are  short  and  ill-adapted  for  walking.  On  tht- 
ventral  surface  at  the  posterior  extremity  there  is  an  aiea  distinct 
irom  the  general  surface.  This  area  is  provided  with  sucking 
discs,  by  means  of  which  the  animal  clings  to  the  body  of  an 
insect  or  other  creature,  and  so  the  Acarid  is  carried  about  until 
it  finds  a  suitable  locality  to  undergo  its  next  great  change  or 
molt,  which  transforms  it  into  an  octopod  nymph  that  will  feed 
and  ultimately  develop  into  an  adult  mite.  Hence  the  hypopal 
stage  is  a  phase  in  the  life  of  a  Tyroglj^ihid  for  the  purpose  of 
migration,  but  the  causes  which  induce  a  nymph  to  transform  to 
the  hiypopun  are  not  known. 

When  lyroglyphids  Nwann  in  stored  foods — cereals  and  the 
like — or  buildings  it  is  exceedingly  difficult  to  combat  them,  since 
as  they  have  no  trachie  they  are  not  very  susceptible  to  fumiga- 
tion, though  some  will  succumb  to  the  treatment.  The  wiiter 
once  saw  a  grain  merchant's  store  in  Syrlney  in  which  these  Httie 
wretches  swarmed  in  countless  millions,  to  eradicate  which  much 
time  and  no  little  expense  had  to  be  devoted. 

Two  indigenous  species  of  TyroglyphidfB  have  been  recorded 
from  Australia,  but  in  addition  to  these  others  occur  which  have 
a  more  or  less  cosmopolitan  range. 

"■  Micliael—Joum.  Quek.  Club,  187».  pp.  323-230,  pi.  liii. 

"  Salepa— Sitz.    K.  Aluwl,  Wipn.,  1883,  ir.,  pp.  197-228 ;    Ann.  Mag,  Nitt, 

Hist.,  lir,,  1883,  pp.  36»-371  (abstract), 
"•  Banks— Proc.  U.  States  Xnt.  Muwuni,  iiviii.,  I8H4,  p.  71t,  80. 
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Oenus  TTHORLrpHUB,  Lot): 

TyROULYPHUB  gUEBNSLAKDICUS,    OlTMf«(. 

T'fiiHiliiphiix •fuefti'ianilUiii,  Canest.,  Atti.  Isl.  Venet.,  (6),  ii.,  1 H85, 

p;72i. 

Uab. — -Queennland  (on  a  Cetonid  beetle). 

TVROGLVPHUB   BNTOMOPHAOUS,  lAlbonb. 

Ti/nM/li/iiliHs  fHU'iiiinihagiu,  Laboub.,  An.  Soc.  Ent,  France,  186tl, 
Ti/riHilffjiliiix  eiiUimiiiiliaffitii,  Murray,  Ecxtnom.  Entom.  (n.d.),  p. 
263. 
Hab. — Cosmopolitan;  Australia  (introduced).  Attacks  en- 
tomological collectionx.  According  ta  Murray,  "  large  insecta, 
witli  the  body  full  of  fattv  pai-tidea,  those  which  liave  not  lived 
long  or  which  have  been  Drought  up  in  captivity,  and  which  have 
not  paired,  and  those  which  have  beciime  (jrebnj  (to  use  the 
technical  expreH^ion),  ai'e  most  liable  to  attack." 

TvH0<iLYPHU8  siRO,  Linn. 
Ti/rofihuJiHii  sirt;  Linn.,  Syat  Nat,  x.  ed.,  1758,  p.  616. 
Afariin  Jii-o,  Linn.,  loi:  i-it. 

Ti/roiiln/iliiiH  niro,  Murray,  Ekionom.  Entom.,  (n.d.),  p.  267,  with 
'figs. 
//n^.— -Conmopolitun  ;  Auntrulia  (introduced).     Infesta  cheese, 
grain,  drii'd  meats. 

timiiH  PuLTEA,  Canett. 

FULTEA    DISCOIDXLIS,    Canr*t. 

i'liltea  liiwtiidalir,  Caneat.,  Atti.  lat.  Venet.,  (6),  ii.,  I«S.5,  p.  720, 
pi.  vi.,  t.  1. 
Hah,  -Australia  (un  a  phytophagua  beetle). 

Genun  Alevrodius,  Canest. 

AlEUBOBIUB   FAHIVK,    J)f   GeeT. 

AiriirMiiK  farimr,  De  Geer,  Mem.  Inst,  vii.,  1778,  p.  97. 
Afarn^  farina,  De  Geer,  loc.  i-it. 

Hab. — Coamopolitan  ;    Australia  (introduced).     Infests  floor, 
grain,  and  stored  foods.     Does  not  appear  to  be  common. 

(lbs.—Tryon  refers  to  and  figures  a  fungus-eating  l^roglyphid 
niit«  (?  gen.  ft  sp.).'"' 

"  Trjon    Qiireiul.  Agric.  Journ.,  IK98,  ]i.  i5a,  pi.  liiL,  f.  3,  i. 
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Oenin  Glvciphahus,  Hfrimj. 
Glvciphaoub  DOHBSTicug,  Le  ijirr. 
Olyciphagui  domesticit»,  De  Geer,  M^m.  Ins.,  vii.,  1778,  p.  89, 
Acariia  ilometticus,  De  Geer,  loc.  cil. 
Olyeiphagun  dtrmestiniK,  Oudm.,  Tidjs.  Voor,  £^tom.,  %\.,  1897,  p. 

251. 
.'  Glytipttaijii*  prunttriim,  Hering,  Die  Kratzmilben,  1835,  p.  619. 

f/a/i.— CoemopolitAn  ;  Australia  (introduced).  This  species  is 
sometimea  foutid  in  cork,  dust,  tobacco,  collections  of  herbaria, 
meals  (such  as  tlour),  furniture.  When  it  occura  in  the  latter  it 
may  be  present  in  thousands.  I  have  seen  furniture  in  a  house 
at  Paddingt«n,  Sydney,  where  these  Acarida  were  literally 
swarming.  They  feed  on  the  animal  fata  of  horae-hair  when  the 
latter  has  not  been  thoroughly  cleaned.  The  species  is  also  known 
to  infeat  all  kinds  of  dried  vegetable  and  animal  matter  which  is 
not  too  hard ;  hay  and  fodder  in  stablea,  many  vegetables  and 
dungs,  dried  insects  and  fruits,  sugar,  and  condensed  milk  whiuh 
haa  been  left  exposed.  O.  domettieut  is  probably  synonymoua  with 
Bering's  (f.  prunitnim,  but  the  latter  cannot  be  satisfactorily 
determined  from  the  original  description  and  figure  which  ia 
lacking  in  certain  important  details.  This  Acarid  is  responsible 
for  what  is  known  aa  "  grocers'  iteh."  <i.  dmiienticiii'  has  also  been 
retoi-ded  fiom  the  European  "Blue  Tit:"  I'arm  cicrulen^,  Linn. 

dbx. — Other  speciea  of  thia  genus  probably  occur  here,  as  in 
other  parts  of  the  world,  seeing  that  bulbs  and  tubers  are  infested 
by  them. 

hamily  ANALGESID^. 

The  Analgesida;  or  "Bird  Mites,"  is  an  extensive  family 
including  about  thirty-one  genera  and  seven  sub-genera.  These 
Acarida  are  found  on  birds  all  over  the  world,  and  their  presence 
is  regarded  as  beneficial  to  a  host,  from  the  fact  that  they  keep 
the  feathers  and  skin  clean.  Except  the  ticks  few  Acarida  are 
better  known  than  the  Analgesidte.  Biixls  being  so  sought  after 
by  muaeums  as  well  as  private  collectors,  it  ia  only  natural  that 
these  little  animals  should  find  their  way  into  collectiuns,  Mid  so 
receive  attention  at  the  handa  of  aystematists.  A  few  species 
have  been  recorded  from  Australia  and  these  are  enumerated 
below.  The  Analgeaidie  are  more  or  leas  elongated  animals  with 
soft  and  transversely  wrinkled  skin  ;  usually  the  ceplialothorax 
and  abdomen  are  well-defined,  but  they  are  not  endowed  with 
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eyes  nor  sti^^mata  ;  the  lega  are  usually  short  and  Htout,  and 
aiTange<l  in  two  distinct  groups  ;  the  limbe  have  five  joints,  are 
provided  with  a  few  ratlier  long  hairs,  systematically  arranged, 
Hud  each  terminates  with  a  rather  large  concave  sucker,  known 
as  the  aiiibidacriim ;  sometimes  only  one  tarsal  claw  is  present, 
and  sometimes  two.  The  mandibles  are  usually  chelate,  and 
finely  toothed  at  the  tip.  The  upper  surface  of  the  body  is  pro- 
vided with  a  series  of  stif!  bristles,  and  theae  present  helpful 
specific  characters.  In  dealing  with  the  preening  family  refer- 
ence was  made  to  the  method  of  coition  of  the  TyroglyphidK  and 
Anaigesidft;,  so  that  the  matter  need  not  be  referred  to  agwn 
here.  The  development  and  life  history  of  this  family  is  not 
well  understood,  but  some  species,  at  any  rate,  are  known  to  paxs 
through  a  hypopial  stage.  The  egg  is  described  as  being  large, 
elongate,  slightly  curved  ;  the  newly  hatched  larva  has  usually 
six  leg^i,  but  some  forms  occur  in  which  only  four  ace  apparent 
Although  the  nymph  lias  the  general  form  of  the  adult  mite,  it 
lacks  the  genital  organx. 


(imm  Freyana,  HalUr. 

Snb-Gennx  Eufretana,  Cani-U.  it  Kram. 

Pbbtasa  (E.)  tabandus,   Trouen.  rf*  -Vcuni. 

freyana    IE./    tarandmt,    Troues.   &    Neum.,   Bull.   SoL    France 
Belgique,  1888,  xxix.,  p.  333,  pi.  xxii.,  f.  1  and  2. 

Hoitx. — lbi»  iiiflanocepliala.  Lath.,   /.  strictipennU,  J.  Gd.,  I. 
molucea,  Cuv.,  and  Tlieii»tifas  jn^laniipU,  Gm. 

Hab, — India ;  Moluccas,  Australia,  and  Patagonia. 

Siih-Oemis  MtcHAELtA,  Troues. 
Frbyaxa  (M.)  capct-medus*,  Troiia. 

f-'rei/aiia  fM.)  capiit-medusa,  Troues.,   Bull.  Soc.    Angers,    xvL, 

1886,  p.  100. 
Michaelia   caput-mediMiB,   Troues.    J;    Neum.,    Bull    Sci,    France 

Belgique,  xlx.,  1888,  p.  374. 

HonU. — -Sula  basxana,   Linn.,  and  other  species  of  the  same 
Hab. — Australia,  New  Zealand,  Europe,  N.  America. 
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(fenitH    PtBBOLICHUS,  HnbtH. 
Sub-Genus   EUPTEROLICHUS,    Canfut. 

Pteboi.Icuus  (E.)  ohnatus,  Mcim.  rf  Trones. 
Pteriilicl'im  <E.)  nmaUu,  Megn.  it  Troues.,  Joum.  Micrograph., 
viii.,  1884,  p.  258,  f.  2. 
Hii'tx.  —  Paiief/ain,   apj). 
Hub  — AiMtralia,  New  Quinea,  India. 

Ptkromchuh  (E.)  PiiYLLOPROCTua,  i-ar.  uiNon,  Mrr/n.  it-  TrmttH. 

J'trrolic/iux  (K.)  plinlli'iinietm,  var.   umtor,  Megn.  and  Troues., 
Journ.  Micrograph.,  viii.,  1884,  p.  334. 

HntUt.-^Haliaiitur  indiis  var.  ifirrefwra,  Vieill. 
Hab. — AuHtratia. 

i'i(6-(r«mii  Protolichos,  Troiies. 
Ftbrolichus  (Fr.)  brachiatub,  rar.  crassior,  Troues. 
I'teroliehus  ( Pr.j  brochiaUit,  var.  rramiir,  Troues.,  Journ.  MiciXJ- 
graph.,  viii.,  1884,  p.  .529. 

Ho*t*. — TrieluHiliitKun  TwvaboUatuiiic,  Gm.,  (ilomiijirittncivi  C"»- 
riiinun,  Q.  Shaw,  iMrieulus  miateri.  Wail. 
Hab. — Australia,  New  Guinea,  Celebes. 

Ptebolichuh  (Pb.)  lunula,  HMn, 

I'tfrolichus  (Pr.)  lunula,  Robin,  Joum.  Anat.  et  Physiol.,  xiii.,  p. 
411,  pi.  xxiii.,  f.  1-3. 

Hott. — Metup»ittacut  utidulatttt,  G.  Shaw. 
Hab. — A  ustral  ia. 

Ptbrolicuus  (Pr.)  cuiracbicus,  Meyn.  it  Troun. 

Ptrrotu-liui  I  Pr. I rliutuiricnii,  Megn.  i  Troues.,  Joum.  Mici'ogi-aph., 

viii.,  1884,  p.  261. 
Pterolickut  affinu  (part),  Mt^gn.  A  Troues,,  Iw.  ,it.,  p.  262. 

HintK. — Pexiijxiriii  formiiiiiiii,  Lath,,  Plati/reri-im  jtairnlii^,  J.  Gd., 
and  P.  elegant,  Gm. 

Hab. — Australia,  Kew  Zealand. 
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PxEnOLlCnUS  (Pr.)  VELIFEB,  J/rj/n,  if  Tmnex. 

FterolUliii'  fPy.)  velifer,  Megn.  A  Troues.,  Joum.  Microgi'aph., 

viii.,  1884,  p.  262. 
Pteroliehus  (I'r.)  ajinii  (part),  M^gn.  &  Troues.,  loc.  cit,  p.  2G2. 
„  velifer,  Troues.,  Bull.  Soc  Ent  FmDcc,   1898. 

p.  290. 
Himt'i.  —  Nyiiipiiicux  co}ftatua,  Om.,  Pijrrkidopsi'i  perntmata,  (J.  R. 
Gray,  and  PlatyceieiDi  jlareoliig,  J.  Gd. 
Haft.— Fiji,  New  Caledonia,  Australia. 

PtEROLICHUS  (Pb.)  FAVETTEl,  Troliet. 

PteroUchu*  I  Pr.  I  farnu-i,  Ti-ouw.,  Bull.  Soc.  Ent.  France,  1898, 
p.  290. 

Hoatn.—NesliT  noUibilix,  J.  Gd.,  X  meridinnalui,  Gni.,  Pmrpholm 
tcanthorrlums,  Bp.,  and  yUcmgloisM  aterrimim,  Gm. 

Hab. — Australia,  New  Guinea,  Kew  Zealand. 

PtEROLICHUS  (Pb.)  FALCCLIGEB,  Troues. 


Hi'fl.— (ilomuipgittanis  eoncitittan,  G.  Shaw. 
Hab. — Australia. 

fiiib-Omu»  PsEL'DALLOPTEs,  Troues. 

Pterolicuus  (Pa.)  aquilinus,  car.  milvulina,  Truiie». 

PterolU-hux  (P».)  aquUhtitt,  var.  milrulina,  Troues.,  Joum.  Micro- 
graph., viii.,  1884,  p.  573. 

Hiista. — Mili-KS  milrm,  Linn.,  and  Haliaster  indus  var.  •jtrrenrra, 
Viell. 

Hab. — Australia  and  New  Guinea. 

PtEBOLICHUS  (Ps.)  SPATHULtOEB,  Trotus. 


Host. — L'ahiiitorhijncliui  iiiaerurliiftulittii,  J.  Gd. 
JTab. — A  ustralia. 
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PtBROLICHUS  (Ps.)  CULTRIVENTBIS,  Trouea. 

PterolichM  (P».)  ddtriventrw,  Troues.,  Joum.  Microgi-aph.,  viii. 
1884,  p.  577. 
S6*t. — OU)uop»ittacu»  roncinnw,  G,  Shaw. 
Sab. — A  ustralia. 

Oenus  Analqes,  Xit^xch. 
Analges  TBTRACBNTRtts,  Trouex. 

Anatifet  Utraeentnu,  Troues.,  Bull.  Soc.  Angers,  xxviii.,  1899,  p 
30. 
Mont — P»ep)wtm  Itainatonatug,  J.  Od. 
Sab. — A  uatral  ia. 

Gmwi  Protaloes,  Trotwx. 

pROTAUiES   AUaXBALIS,  TrOllet. 

Prolalifes  auttralit,  Troues.,  Bull.  Soc.  Aagers,  xiv.,  1885,  p.  55. 
Sott. — Glycipliila  fa»ciata,  J.  Gd. 
Sab. — Anatralia. 

PROTALOES   CARTUS,  Troitf!'. 

ProtaUiei'  cartm,  Troues.,  Bull.  Soc,  Angei-s,  xiv.,  1885,  p  5fi. 
Iloit. — Flalycerat*  eUijam,  Gm. 
Hah. — A  uatralia. 

Genug  Alloptes,  Canfgl. 
Alloptes  LOBULATUS,   Troue*. 
AllopUs  lobulatut,  Troues.,  Bull.  Soc.  Angers,  xiv.,  1885,  p.  65. 
Uo»L — MeliomU  aericeus,  J.  Gd. 
Hob.  — Australia. 

Alloptes  SECURir.ER,  Troues. 
AUoptea  tecuriger,  Troues.,  Bull.  Soc.  Angers,  xiv.,  18S5,  p.  65. 
ffoiL — Dicttum  hirundina,ceum,  Shaw  and  Nodd. 
ffab. — Australia. 
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ALLOFTBS  C0RTBB0PH0HC8,   Troueg.  &  Sdum. 

AUoptet  oonfmbophonu,    IVoaea.    &    Neam.,    BuU.    Sd.    France 
Belgique,  xix.,  1888,  p.  367,  pi.  xxv.,  t  4. 

ff(Mt. — Ibis  audueea,  Cuv. 
Hab. — A  uBtmlio. 

Alloptbb  major,  Trows. 
Alloplea  major,  Troutw.,  Bull.  Soc.  Angers,  xiv.,  1885,  p.  78. 
Nott. — Mettura  mtperba,  Davies. 
If  ah. — A  ui^tral  ia. 

Genus  Trouessartia,  Cantst. 
^  Pteroct^ua,  Schten.,  (nom.  protoe.) 
Trouessartia  caudacuta,  Trouet. 

Troitessartia  caudacuta,  Troues.,  BuU.  Soc.  Angers,  xxviii.,  1899, 

p.  171. 
Pleroeolua  eaudaeutus,  Troues.,  loc.  eit. 

Host. — Lobivanellus  lobatus,  Lath. 

Hab.  — Austr&l  io. 

(fenus  PTbrodkctes,  Robin. 

Pterodectes  PAHADisiACUS,  TVoues. 

PUrodeetes  paradtnacun,  Troui».,  Bull.  Soc.  Angers,  jtiv.,  1885, 

p.  80. 

Hosts. — Parditea  miiior,  G.  SKaw,  atid  .Strieultu  meliiuu,  L«tli. 

ffoi. — Australia  sjid  New  Guinea. 

Pterodkctes  mas  I  cat  us,  Troufji. 

PterodfctPi  manumlu*,  Trouea.,  Bull.  .S<>c.  Angers,  xiv,,  1885,  p. 
V.]. 
HoDt. — GlycffphilaJisucicUa,  J.  Gd, 
Hnb. — Australia. 
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FamUt/  IJ8TROPHOIin>^. 

Only  one  species  of  this  small  Eamilv  has  been  recorded  from 
the  Australian  region,  and  that  from  Tasmania.  These  parasites 
live  upon  small  mammals,  including  bats.  They  are  small,  the 
hody  usually  tapering  a  little  posteriorly,  legs  widely  separated, 
sometimes — according  to  those  who  have  studied  the  family — 
eaoh  pair  is  at  an  equal  distance  from  the  adjoining  ones  ;  dorsally 
there  are  a  few  short  hairs  with  longer  ones  at  the  tip ;  the  surface 
is  usually  transversely  striate,  and  the  rostrum  or  beak  forms  a 
distinct  cone  on  the  front  of  the  head ;  palpi  simple,  filiform, 
three-jointed  ;  mandibles  very  small,  commonly  chelate  ;  genital 
a^rtures  situate  between  third  and  fourth  coxie ;  anus  at  tip  of 
body.  !Malea  hivariably  diiferentty  shaped  to  females  and  pro- 
vided with  a  pair  of  copulatory  suckers  near  tip  of  venter." 

The  Listrophoridw  feed  on  the  hairs  of  their  hosts. 

GtmuD  Campvlochirus,  7Voit«a 

CaMPVLOCUIKUS  CHEL0PU8,    7V(MM«. 

Camptflochirus  ehelopiui,  Troues.,  Com[,t,  Bend.  Sot-.  Biol.,  xlv., 
1«93,  p.  699. 
/fMf.^Opossum  (Peewiockiiiui  cwki,  Pesm.). 
Hob. — Tasmania . 

FamLI,/  8ARC0PTID,*'. 
This  family  includes  a  number  ol  species  which  are,  unquestion- 
ably, the  most  disgusting  of  the  entire  Acand  Group.  Tliesi- 
microscopic  animals  are  notorious  for  their  parasitism  on  the 
human  subject  and  domesticated  animal  a,  causing  intense 
physical  suffering  and  oft«n  great  monetary  loss.  SnrcoptrK 
gaabifi,  0«er,  is  unfortunately  common  in  Australia,  and 
affects  human  beings.  It  is  responsible  for  what  is  probably 
one  of  the  oldest  akin  diseases  known.  The  Greeks  called 
it  ijmptt  (from  ipSt,  I  rub)  and  the  ancient  Romans  Kabi'^n 
ffrom  Kcahnri:,  to  scratch).  In  England  it  is  itch,  gcald,  yuck 
(maitt/f.)  :  <ialr.  in  France  ;  Knitza  and  KrdtzaiuuKhlng  in  Ger- 
many ;  »eabia,  rogna  and  raupa  in  Italy ;  and  aama,  ntila  in 
^>aiu.  Speaking  more  accurately,  »cabw»  is  known  to  medical 
science  as  acariagitt.  The  history  uf  tho  disease  is  a  most  in- 
teresting one  which  the  reader  may  peruse  for  himself." 

"  BankH    Loe.  dl.,  p.  94. 

"  Seunumn — Parasites  «nd  Psnwitjc   Diseawp  of   Dome«ic»ted  AnimaK 
tnkiulated  b;  Qeorge  Firming,  Lotiilon,  189?,  pp.  112-116, 
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The  Sarcoptidie  are  white,  BPini-glolxtse ;  the  body  entire ; 
surface  ti'ansversely  ntriated  and  pixivided  with  a  few  bristles, 
often  short,  stout  and  sharp-pointed  ;  legs  shoil  and  airantjed  iu 
two  groups,  and  of  these  tjie  poatorior  pairs  an>  usually  the 
shorter  ;  the  tarsi  usually  terminate  with  a.  sharp  claw  and  a  long 
pedicellate  sucker ;  the  claw  or  sucker  msy,  however,  be  abaent 
and  in  place  thereof  there  may  be  a  long  bristle  :  the  beak  is  pro- 
minent and  the  palpi  small  and  three-jointed,  and  lie  closely 
pressed  to  the  sides  of  the  beak  beneath. 

The  female  Sarcoptid  burrows  into  the  skin  of  its  host,  de 
positing  its  eggs  as  it  goes.  On  hatching  out,  the  young,  which 
are  six-legged,  start  burrowing  on  their  own  account,  so  that 
the  sufierer  may  be  affected  in  patches.  The  eunicidi  or  buiTows 
are  close  to  the  surface,  so  that  as  the  epidermia  loosens  scaly 
effects  are  produced.  The  irritation  produced  causes  vesicles  or 
pustules  to  occur,  and  these  may  become  ulcerated  by  scratching. 
When  the  female  has  completed  the  task  of  depositing  her  eggs, 
she  dies  at  the  end  of  her  burrow.  The  presence  of  Sarcoptids  on 
the  lower  animals  is  the  cause  of  what  is  popularly  known  as  mange. 
The  Utter  disease  is  common  enough  on  dogs  and  cats ;  it  oc- 
casionally occurs  on  horses  and  sheep,  but  no  cases  are  on  record 
in  respect  of  cattle;  pigs,  too,  I  am  informed  by  Mr.  J.  D. 
Stewart,  Government  Veterinary  Suited,  are  in  New  South 
Wales  at  any  rate,  free  from  Saitioptid  troubles,  and  I  believe  I 
am  correct  in  saying  that  the  same  remark  applies  to  the  other 
States. 

Gemui  NotOedees    Uaill 

NoTOEDRES  CATi,  Ilerinij. 

A'otoedt-es  cati,  Heiing,  N.  Acta.  Ac.  Leop.,  xviii..  183f<,  p.  605, 
pi.  xliv.,  f.  9,  10. 

SareopUa  cati,  Hering,  toe.  cif, 

Sarcopte,»  cati,  Neum.,  Parasites  and  Parasitic  Diseases  of  Domes- 
ticated Animals  {Fleming  trans.),  1892,  p.  125,  f.  72  and  p. 
208. 

Hareoptea  notoedrea,  var.  cati,  Megn.,  Paras,,  1880,  p.  174. 

X<itf.dru»  cati,  Canest.,  Prosp.  Acai-of ,  vi.,  1894,  p.  752. 

Jfotfdrus  cati,  Berl.,  Acari.  Myriap.  Scorp.  Italia,  fasc.  79,  (3), 
1896. 

Sarcoptex  minor,  Fiimtenb.,  Kratzm.,  1861,  p.  215,  pi.  8. 

Ifiista. — Cats,  rabbits. 

Hah. — Europe,  Australia  (iiiti'oduced). 
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Gi-.nii*  Sarcoptes,  Ltilr. 
Sarcoptes  cASia,  G-trl. 

Sarcoptea  canw,  Gerl.,   Kratz.,    1857,  p.  141,   pi.  il.  and  iii., 
11-14. 

Sarcoptfn  canig,  Caneat,  Prosp.  Acarof.,  vi.,  1894,  p.  741,  pi.  Ixi 
f.  1-.^. 

Sareoptfit  Kani»,  Neum.,  Parasites  and  Parasitic  Diseui^es  of  Do- 
mesticated Animals,  189*2,  p.  124  and  p.  202. 

SarvopUn  cant*,  Beri.,  Acari.  Myriap.  8corp.  Italia,  fasc.  79,  (1), 
1696. 

iSarcoptea  aqiiami/ertit  (part),  Fiirstenb.,  Kratzm.,  186!,  p.  '214 

pi.  i.. 

HimU. — The  dog,  and  sometimes  man. 
ffofc.^Cosniopolitan  ;  Australia  (introduued). 

Sabcoptkh  equi,  Oeii. 

Sareoplen  e^ui,  Gerl.  (non  Snrcoptes  f-qtii,  Hering,  1838),  Kratz., 

1857,  p   72,  pi.  ii.,  i.  f-10. 
SarcoptKK  equi,  Caneat.,  Prosp.  Acai-of.,  vi.,  1694,  p.  745. 
Sara/pl't  Mobif.i,  var.  fqui,  Megn.,  Paras.,  1680,  p.  164,  pi.  ix. 
Sarcopfet  acahiei,  var.  eqiii,  Neum.,  Parasites  and  Parasitic  Diseases 

of  Domesticated  AniniaK  1892,  pp.  122,  123,  f.  65-69. 

Hostn.— The  horse  ;  sometimes  man. 

ffdfi. — Cosmopolitan  ;  Australia  (introdnced). 

SARCOPTES  SCADIBI,   (r«V. 

Sarcopt'^a  ncahiei,  Geer,  Mem.  Hist.  Ins.,  vii.,   1778,  p.  94,  pi. 

f.  12,  13. 
Acanm  geabei,  Geer,  loc,  cit. 
Acarus  giro   (part)  +  Aaime   fiiitlcraiis  f   Linn.,  Syst.  Nat.   ed. 

X.,  1758,  pp.  616,  617. 
Sarctrplf*  h(rminit,   Bering,   N.  Acta.  Ac.  Leop.,  1838,  xviii.,  p 

584. 
SarcopUg  tcabiei,  var.  honduiji,  Mcgn.,  Paras.,  1880,  p.  169. 
Saret^n  Aomint*,  Canest.,  Prosp.  Acarof.,  vi.,  1894,  p.  738,  ]il 

70. 
Sareoplpg  kominU,   Banks,    Proc.    U.  States  Nat.   Mutt.,  xxvjii 

1904,  pp.  96,  97,  f.  181,  182  and  184. 
SareoptfH  communix  (part),    Delaf.  &  Bourg.,   Mem.    Pres.    Ac. 

France,  xvi.,  1862,  p-  290. 
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Hoat. — The  human  aubjeot. 

Oba.—l  am  indebted  to  Prof.  D.  A.  Welah  and  Dr.  H.  O 
Chapman,  of  the  Sydney  Univertrity,  for  much  generous  aaaia- 
tance  in  my  study  of  parasites  afibcting  tiia  human  subject. 
From  the  former,  wlio  kindly  communicated  with  Dr.  F.  A- 
Beunet,  I  learn  that  tcatnm  w  fairly  common  amongst  patienta 
presenting  themselves  at  the  Roj^lI  Prince  Alfred  HospitaL  Dr. 
Corbin,  Sifedicsl  Superintendent  at  the  Sydney  Hospital,  informs 
me  tflat  scabiet  is  one  of  the  commonest  skia  diseases ;  and  from 
Dr.  Chapman  who,  on  my  behalf,  communicated  with  Dr.  Noyes 
of  Melbourne,  I  learn  that  much  the  same  condition  of*  things 
obtains  in  the  Victorian  capital. 

tfa&.— Cosmopolitan;  Australia  (introduced). 

SAfiCOFTBB   WOHBATl,  RaiU. 

<e^rcopte«  tvombati,  Raill,  Zool.,  2nd  ed.,  1893,  p.  659. 
Sareopleg  scabiH,  var.  tvort^ati,  Haill.,  loc.  cit. 

Hosts. — The  Tasmanian  Wombat  (Phascohmyi  urHnut,   0. 
Shaw) ;  rometimes  found  upon  man. 
Hab  — Tasmania. 


Geit-M  Cnkhidocoptbb,  Fiintb. 
Cnemidocoptbs  hutans,  Robin. 

CnemidoeopUs  mutaim,  Robin,  Bull.  Soc.  Moscou,  xxxiii.,  I860,  p. 

184. 
Sarcoptes  mnlans,  Bobin,  loc.  cit. 
Cnnaidoeoptes  nutans,  Canest.,  Prosp.  Aca^rof.,  vi.,  1894,  p.  755, 

pi.  Ixv,,  f.  1-3,  pi.  Ixvi.,  f.  1-4. 
Cngmidocoptee  mwtans,  Berl.,  Acari.  Myriap.  Scorp.  Italia^  fa/tc. 

84,  (6),  1897. 
Sarcoptts  aTiacanlhes,  Delaf.  &  Bourgn.,  M^m.  Fres.  Ac.  fVance, 

xvi.,  1862,  p.  261. 
Knemidokoples   viviparus,    Fiiretenb.,    Mt.  Ver.  Vorpomra,,   ii., 

1870,  p.  56. 
Sarcoptts  mutans,  Brads.,  N".  S.  Wales  Agric.  Oaz.,  xvii.,  1906,  pp^ 

125-131,  pi.  and  text  figs. 

Hauls. — Domestic  fowls.     This  mite,  C.  mtUaiu,  is  responsible 
for  the  disease  in  poultry  known  as  "  9caly  Le^" 

//rti.— Cosmopolitan  ;  Rockdale,  N.S.W.  (introduced). 
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Oenru  Fsokoptes,  G*rr. 

pKtBOFTKa    KI)Vt,   Jl^ttg. 

Ftorvptta  equi,  Hering,  N.  Acta.  Ac.  Leop.,  xviii.,  1838,  p.  585, 

pi.  xliii.,  f  1,  2. 
Sarcopteg  equi,  Heriog,  toe.  eit. 

Dermalodectft  -^ui,  Oerl.,  Kr&tz.,  1857,  p.  90,  pi.  iv. 
Paoroptes  lont/irogfris,  var,   egui,   M^gD.,  Pwma.,  1880,  p.  191,  pi. 

Psoropht  equi,  Canest.,  Fro«p.  Acan^.,  vL.  1894,  p.  761. 
Psoroples  commttnie  var.  egui,  Neum.,  Parasites  and  Paraaitic 
I>iseaMBofDoine8tu«tedAnin)ak,1892,p{h  126-129,  f.  13-79. 
Dfrmaiocopbu  egui,  ForatenK,  Kratz.,  1661,  p.   220,  pk   IS-lft 

Ho»l4. — Hotfie,  ass. 

ffab. — Cosmopolitan  ;  Australia  (intooduced). 

Genua  CnoRiopras,  Gerv. 

f  Chorioptes  OTIS,  SoiU. 

t  Chvnopta,  oma,  Raill.,  Zool,,  2Dd  ed.,  1893,  p.  676. 
Chorioptea  aymbiolea,  var.  ovi»,  Raill.,  loe.  eit. 

Scat. — Sheep.  This  ipecies  is,  I  believe,  C  oris  of  Ratlhtit. 
The  form  occurring  in  Australia  was  introduced  on  sheep  from 
America.  The  speciea  included  in  thia  genus  are  restricted  in 
their  attacks  to  certain  parts  of  the  animal,  as  the  feet,  the  ears 
or  neck.  In  this  State  the  feet  are  attacked,  and  give  rise  to 
what  is  known  an  "  foot  mange."  Cases  of  this  trouble  are,  haw- 
ever,  few  and  tar  between. 

Hab. — Europe?,  America?,  Aastralia  (introduced). 

FamUg  EBIOPHTID^. 

The  family,  although  including  only  a  few  genera  is  rather 
extensiTe  in  point  of  species.  Only  one  form  has,  so  far,  been 
recoided  from  Australia — Mryopkes  pyri,  Scheuten,  and  this 
is  parasitic  on  the  pear.  All  the  species  are  of  strictly 
phytophagus  habitu,  and  many  of  them  cause  galls  to 
form  on  the  leaves  of  their  food  plants.  The  early  history 
of  the  study  of  these  animals  is  interesting.  Some  indi- 
viduals in  the  old  school  of  botanists  regarded  Eriophyd  galls 
as  Crytogams,  and  described  them  as  such  nnder  the  genmic 
names  Srinium,  etc.     These  gall   miU'S   are  on   extraordinary 
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group,  and  it  is  scarcely  to  be  marvelled  that  they  should,  before 
they  were  properly  understood,  have  been  regarded  aa  occuppng 
a  position  in  the  domain  of  botany.  These  mites  differ  from  all 
others  in  that  the  adulttt  have  only  f<nir  legs,  all  seated  near  the 
anterior  part  of  the  body.  The  animal  is  long  and  tapering, 
divided  into  two  parts — cephalothorax  and  abdomen  ;  the  former 
is  short  and  broad,  the  latter  long  and  multi-articulate. 

Gentu  Eriophes,  Si«b.  <fe  X'ai. 

Eriopbes  ptri,  Pagmist. 

Eriophes  pyri,  Pagenst.,  Verb.  Ver.  Heidelberg,  i.,  1857,  p.  48. 
Pkytophtm  pyri.'^aH.,  Anz.  Ak.  Wien.,  stxvi,  1889,  p.  162;  Sitzb. 

Ak.  Wien,  xcix.,  1890,  p.  50,  pi.  iv.,  f.  I,  2. 
Phyti^kue  ariaium  +  P-    cotoneastri  +  /*.   »f»-bi,   Canest,  Atti. 

Soc.  Ven.-Trent.,  xii.,  1B90,  pp.  16,  20,  21,  pi.,  f.  7-9,  pi.  vi., 

1  14. 
Pkytophits  aroniff,  Canest.,  Difesa  dai  Parassiti,  i.,  1890.  p.  282. 
Phytupkvs  pyri,  French,  Handb.  Destruc.  Ins.  Vict.,  pt.  1,  1891, 

pp.  119-123,  pi.  xiv. 
Briophyea piri,  Nal.,  Das  Tier.,  Lief.  4,  1898,  p.  25. 

HoKt  Plant.—Ptyex  trees. 

Hab, — Cosmopolitan  ;  Australia  (introduced). 

FamUy  DEMODECID.^. 

A  small  family  eonaiating  of  one  genus  and  a  few  speciee. 
The  species  are  all  parasitic,  the  host  affected  being  the  human 
subject,  domesticated  aniuials  and  Jfus  mnsculug,  Linn.  The 
mites  lurk  in  the  sebaceous  glands  and  hair  follicles;  they  are 
small,  elongate,  with  eight  three-joint*^  legs,  thorax  broad, 
abdomen  tapering,  transversely  stiiated  above  and  below,  and 
rounded  off  at  posterior  exti'emity.  One  species  only  appears  to 
be  known  as  occurring  here.  Stringent  <|uarantine  laws  are 
reap<msible  for  the  immunity  of  our  domestic  animals. 

Gentut  Drmodex,  Ofwn. 

Df.modex  folliculorum,  G.  SiToon. 

Demod^x  /olliculorutn,  G.  Simon,  Arach.  Anat.  Physiol.  Med., 

1842,  pp.  218-237,  pi.  xi. 
Aairut  /(dlieuUtmm,  G.  Simon,  {■oc.  cit, 
Dtrrmdtix  folliculorum,  Owen,  Lect.  Invert.  Anat,  1843,  p.  252. 
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DrrmoeUx  hominU,  Leydig,  Arch.  Naturg,  xxv.,  1859,  p.  345,  pi. 

xm.,  t  6. 
Dermodex  Jbllieulomtn,   var.  hominit,  M^gn,,  Joum,   Anat.  et 

Physiol.,  xiii.,  1877,  p.  112. 
Dermodex  Jbilictilorutti,  var.  hvminit,  Raill.,  Zool.,  3nd  ed.,  1S93, 

p.  634. 
,\facroqastn-  ptatypu»,  Meischer,  Ber.  Ges.  Basel,  v.,  1B43,  p.  191- 

198. 

Hmt. — The  human  subject. 

tiab. — Cosmopolitan  ;   Australia  (introduced). 

In  concluding  this  Synopsis  I  desire  to  express  my  indebted- 
ness to  Mr.  S.  Johnxton,  B.Sc,  of  the  Technological  Museum, 
who  kindly  lent  me  his  collection  of  micnwcoptc  slides  of  Aus- 
tralian Acarid  parasites  for  reference  and  study. 
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DBSCRIPnONS   OF  AJTD  NOTES  on  some  A17STRALIAN 

AND  TA8MANIAN  FISHES. 

By  Edhar  R.  Waits,  F.L.S.,  Zoologist. 
fPlates  JEiudv.-xxxvj.). 

In  October  1905  I  spent  three  weeks  in  Melbourne  and  vicint^, 
vtA  devoted  some  time  to  collecting  fUfaes.  In  Hm  eaaneetiaa  I 
h»ve  to  acknowlege  tbe  kindneea  of  the  Victoriwi  Railway  Com- 
■lissioDen  in  granting  nw  cmicessons  over  i^  tfaeir  bnw 
traversed.  I  also  desire  to  thank  Mr.  C.  W.  Maclean,  Chief 
Inspector  of  Finheriea,  for  much  peraonal  assistance,  and  pennis- 
sion  for  the  use  of  nets  in  closed  waters,  poisons,  and  other 
methods  employed  in  my  investigations.  I  paid  almost  daily 
visits  to  the  Melbourne  Fish  Markets  and  also  collected  on  the 
coast,  principally  at  Queenscliff,  where  I  received  evety  attention 
and  assistance  from  Inspector  Brady.  While  in  Melbourne  I  met 
Mr.  Joseph  Qabriel,  who  is  interested  in  MoUusca,  and  he  has 
since  kindly  sent  to  the  Trustees  some  small  flshes,  taken  by 
means  of  the  dredge. 

In  consequence  of  leaving  Australia  for  New  Zealand  I  have 
been  unable  to  deal  with  aU  the  fishea  obtained,  and  have  indeed 
devoted  attention  to  comparatively  few  species.  A  few  fishes 
from  N.  S.  Wales  and  Tasmania  are  also  included. 

The  new  species  are : — 

*  'IH}i/ocrvpi»  parvipmnig,  N.  S.  Wales. 

*  Opkioclinug  gabrUH,  Victoria. 

*  „  graeUU,  N.  S.  Wales. 

The  following  known  species,  not  being  included  in  Mr.  A.  U. 
8.  Lucas'  "  Census  "  of  1890,'  are  regarded  as  additions  to  the 
Victorian  fauna. 

Stolfphortis  robiistus,  Ogilliy, 

*  CkeHobranehtis  rufiut,  Macleay, 

*  Crepidogagler  gpatula,  Oiinther, 
i)ip/.ocrepU  cosUitui,  Ogilby. 

'  The  speciei  marked  *  are  figured,  the  dmwingn  being  nutde  bj  Hr.  A.  R. 

McCulloch. 
'  Lucas-  Proc.  Hoj.  Sm.-.  Vict.,  (2),  ii„  1890,  ji.  15,  el  Mtq. 
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ikane  specUe,  not  recognised  in  Victoria  since  first  draci-ibed, 
were  retokeo,  and  their  claima  to  inclusioQ  in  the  bona  (upcHi 
which  dtmbt  had  been  cast),  fnlly  estaUished.  The  Melhourae 
St^  dewribed  ae  JthomAomilea  boMenng^  Caatlenaa,  in  now  placed 
in  the  genus  P^lorhatnphun.  The  name  Scteropttryx  is  nsed 
geomicaUy  for  Opkioeliwit  dnrut,  0^b3r. 

Additional  species  redoMribed  or  fnrnishing  material  for  xome 
remark  are  : — 

GiAvua  mucostig,   Oiinther,  S.    Australia,  Victoria, 
N.  S.  Wales. 

*  IHplocrepi*  carditialw,  Ramsay,  Tasmania, 

*  RhomixMfoltaJlrgoid'a,  Giinther,  Victoria 

*  Blenniiit  lasmanxanug,  Bichardson,  Tasmania,  Vic- 

tc»ia,  N.  S.  Wales. 


Stolkphorl-s,  Lae^ptde,  1 803. 

SroLBPHoacs  bohistus,  (hjUhyi,  sp. 

Sprateltaidiu  robtutwg,  Ogilby,  Proc-  Linn.  Soc  N.  S.  Wales,  xxii. 
1S97,  p.  64. 

This  small  Herring  has  not  been  previously  recorded  from 
Vietorian  waters.  I  obtained  several  examples  &om  Queenscliff 
and  it  i»  probable  that  many  more  wonld  have  been  secured  if  a 
smaller  meshed  net  had  been  used. 

Theee  sonthem  examples  have  alt  the  habit  of  S.  ddicahibtf, 
Bennett,  being  of  slewier  body,  ontike  tjrpical  examples  of  S. 
robust*.  The  specimens  collected  have  had  most  of  tli«ir  scales 
rubbed  oB  in  transit,  but  aa  far  as  can  be  ascertained  thene  are 
smaller  and  more  numeroos  than  in  S.  delicatvivn,  which  feature 
piDrides  the    readiest    means  of  determination,    if   indeed    the 


Chbilobbanchus,  Sichardton,  1845. 

Chkilobbancbus  Burcs,  Macleay. 

{Plate  xxzvi.,  fig.  1). 

CkUobranchut  ni/u»,  Macleay,  Proc.  Linn.  Soc.  N.  8.  Wales,  vi., 
1881,  p.  266. 

The  length  of  the  bead  is  one-eighth  of  the  total,  or  2-3  in  the 
distance  between  the  gill-opening  and  the  vent,  and  that  between 
the  end  of  the  snout  and  the  vent  is  15  in  the  remaining  por- 
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tion  ;  the  height  of  the  body  is  8-6  in  the  total.  The  eye  is  34 
in  the  length  of  the  head  and  partially  concealed  by  membrane  ; 
the  nostril  is  placed  close  to  its  anterior  upper  margin ;  the 
mouth  is  small,  almost  horizontal  and  the  maxilla  reaches  nearly 
to  below  the  middle  of  the  eye. 

The  dorsal  fin  commences,  as  nearly  as  can  be  ascertained, 
above  the  vent  and  joins  the  anal  round  the  end  of  the  tail ;  the 
anal  arises  at  a  third  of  the  distance  between  the  vent  and  the 
end  of  the  caudal. 

Colonn. — Tlie  general  colour  is  red  with  six  or  seven  large 
purple  spots  along  the  middle  of  each  side  ;  these  do  not  extend 
posteriorly  beyond  the  origin  of  the  anal  fin,  and  may  not  be 
evenly  disposed  on  both  sides. 

Richardson,"  in  describing  the  gill-opening  of  C.  dor»<dia, 
writes  : — "A  transverse  lip,  which  rises  above  the  adjoining  in- 
tegument, and  has  its  outer  ends  free,  forms  the  posterior  edge  of 
the  orifice,  and  appears  to  be  capable  of  closing  it  very  completely 
when  the  inflecttni  edge  of  the  membrane  is  pressed  against  it." 
This  "  lip  "  is  also  present  in  C.  ruftig  ;  it  is  not  a  median  pro- 
cess as  might  be  inferred,  but  really  a  pair  of  organs  which  to  my 
eye  are  nothing  but  rudimentary  pectoral  fins.  They  lie  rather 
low  down  on  the  body,  some  distance  apart,  close  l>ehind,  but 
quite  free  from  the  gill-membranes,  and  it  is  vei-y  doubtful  if  tbey 
have  any  function  in  connection  therewith,  as  supposed  by 
Richardson. 

The  specimen  above  described  was  forwarded  by  Mr.  Gabriel 
from  Port  Phillip,  and  constitutes  a  record  for  Victoria.  It  is 
indistinguishable  from  examples  taken  in  Tasmania  and  New 
South  Wales,  and  as  far  as  may  be  decided,  without  specimens  for 
comparison,  from  Richardson's  species  also.  The  example 
recorded  by  this  author  from  South  Victoria  Land  (Penguin 
Island,  72°  S.  Lat.)  under  the  name  C.  aptoiiodytum*  is  placed  by 
Dr.  Giinther  as  synonymous  with  C.  dornaiis  from  N.  W, 
Australia.  If  the  species  be  the  same,  the  exti-emes  of  latitude 
reached,  furnish  a  remarkable  instance  of  geographical  range. 

Local  examples  of  this  little  eel  exhibit  some  colour  variations  : 
some  are  marked  as  above  described,  others  are  intense  carmine 
all  over,  and  a  few  specimens  are  similar  but  mottled  with  lighter 


>  Eichanlion— Voy.  Ereb.  i  Terr.,  1S45,  j 
*  RifhardBon — Lac.  rit ,  p.  51. 
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Rhombosolga,  Gunthei;  1862. 

Rhombosolra  flesoideb,  Giintker. 

(Plate  sxjcv.). 

Shombotolea  Jlesoide»,  Giinther,  Ann.  M^.  Nat.  HiBt.,  (3),  xi., 

1«63,  p.  117. 
PUuronfCtaif  Victoria,  Cast«lnau,  Proc  Zool.  Soc,  Vict,  i.,  1872, 

p.  168. 
Bhombotolea  victoria;,  Macleay,  Froc  Linn.  Soc.  N.  8.  Wales, 
vi,  1881,  p.  133. 

Moutider, 
D.  66.  A.  47 ;  P.  12  ;  V.  (fee.  6,  gin.  O. ;  C.   12  +  4  ;  8c  72. 

Length  of  head  3.5  ;  deptli  of  body  2'1,  and  length  of  caudal 
4-2  in  the  total  length.  Eyes  on  the  right  aide,  separated  by  a 
smooth  narrow  space,  one-fourth  the  diameter  of  the  eye ;  the 
lower  eye  ia  noticeably  in  advance  of  the  upper  and  the  diameter 
is  4'8  in  the  length  of  the  head,  or  but  slightly  less  than  that  of 
the  snout ;  the  latter  ia  produced  into  a  fleshy  process  directed 
downwards  over  the  mouth.  The  anterior  nostril  may  be  closed 
by  a  trilobed  process.  The  hinder  one  lies  posterior  to  tlie  front 
edge  of  the  lower  eye  and  Li  a  simple  pore.  The  mouth  in  of 
moderate  size  extending  to  nearly  below  the  anterior  margin  of 
the  eye  :  it  is  more  extensive  on  the  blind  side,  and  has  two 
rows  of  teeth  in  each  jaw  ;  the  nostrils  have  a  higher  and 
more  anterior  position  than  on  the  right  side.  Gilt-rakers 
small,  conical,  and  smooth,  slightly  fenibriated  on  the  inner 
side ;  about  tliitteen  in  number  on  the  lower  limb,  scai-cely 
developed  on  tJie  hinder  one.  Gills  three  and  a  half,  a  slit 
behind  the  last,  equal  to  the  diameter  of  the  eye.  The  gill 
openings  are  small,  not  extending  to  the  upper  angle  of  the 
pectoral  above,  and  closed  below  the  preopercular  angle  beneath. 

Fint. — The  dorsal  commences  on  the  rostral  process,  about  an 
eye  diameter  from  its  extremity.  Though  partially  free  anteriorly, 
all  the  rays  are  connected  by  membrane.  They  are  highest  about 
the  middle  ot  the  fin  where  they  form  a  conspicuous  angle,  the 
thirty-fifth  or  longest  ray  being  1  -9  in  the  length  of  the  head. 
The  rays  are  continued  to  within  an  eye-diameter  of  the  caudal 
rays.  The  ventral  commences  beneath  the  middle  of  the  eye  and 
is  quite  continuous  with  the  anal,  the  apparent  omission  of  one 
ray  only  indicating  the  distinction.  The  vent  is  situated  on  the 
left  side  contiguous  to  this  space.  The  anal  is  similar  to  the 
dorsal  the  sixteenth  ray  being  the  longest.     The  right  pectoral  is 


itizecy  Google 


198  R€(»RDe   OP  TUI  «trSTSALUII  HDSEDIl. 

pointed  above,  its  length  being  1  -6  in  the  length  of  the  head  :  the 
left  fin  is  shorter,  1  9  in  the  same,  and  is  Bjnninetrical,  the  central 
rays  being  the  longest.  The  o»t)dal  is  trnncabe  or  very  slightly 
rounded,  and  the  depth  of  the  peduncle  is  2'2  in  the  head. 

Sciile».—Tlie  forepart  of  the  head,  the  interorhital  apace,  the 
m&rgina  of  the  opercuin  and  the  bases  of  tlie  pectorals  ore  naked  ; 
the  body  is  covered  on  both  sides  with  cycloid  scales,  non-imbri- 
cat«  on  the  anterior  portion,  but  overliving  behind,  and  upon 
the  caudal  peduncle.     Fins  scolelees. 

The  lateral  line  runs  almost  straight,  there  being  a  slight  curve 
over  the  anterior  half  of  the  pectoral,  which  is  less  marked  on  the 
blind  side ;  anteriorly,  on  both  sides,  the  line  is  continued  over 
the  head  to  the  base  of  the  seventh  or  eighth  dorsal  ray. 
Co/(Mir»,— Uniform  grey  above  and  yellow  beneath 
Length  242  mm. 

This  species  was  commonly  offered  for  sale  in  Melbourne,  aad 
at  QueeiiscliiF  examples  were  taken  in  the  seine.  At  the  latter 
place  a  long  series  of  pools  extend  between  the  railway  and  the 
harbour,  the  home  of  shoals  of  Atherinea.  While  wading  in  the 
pools  I  commonly  disturbed  some  fishes  which  zigoagged  on  the 
bottom,  and  raised  small  clouds  of  mud.  I  disooveired  tbeoe  to  be 
young  flouiidem,  from  one  inch  to  three  inches  in  length  When 
disturbed  they  swam  rapidly  away  as  described,  for  two  or  tliree 
yards,  and  then  usually  doubled  back  along  their  tracks,  ao  that 
when  the  mud  settled  it  was  not  possible  to  locate  tiiem.  Nearly 
all  those  caught  were  obtained  under  my  feet,  whence  they  had 
evidently  gone  for  the  purpose  of  hiding,  for  ui  old  hoal,  micket 
or  other  object,  on  being  lifted,  was  found  to  harbour  auny  yoaog 
floundera 

Peltobhamphds,  Giintker,  1862. 

PeLTORHAHPHUB  BASSENSte,  Contelntai,  «p. 

(Plate  Jtjutiv.). 

Sh-iinbaiio!en  Ihmmiutw,  CoateJnau,  Proc  ZooL  Soc.  ViM.,  i.,  1872, 
p.  1S7. 

Sole. 

D.  79;  A.  54;  P.  (fct.  H,  «in.  9  ;  V.  dex.  7,nti.  i ;  C.  12  +  4; 

So.  79. 

Length   of   head    40  ;     depth  of  body   1  -74  in  total  length 

exclusive  of  the  caudal  which  equab  the  head  in  leagth.     Eyes,  gn 

tlte  right  side,  separated  by  a  flat  scaly  space,  leas  than  Itatf  thear 
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duunetN,  wiiich  ia  4-8  in  the  head.  The  length  of  the  snout 
is  oae-fiftii  more  thim  the  diameter  of  the  eye,  or  one-fourth 
the  lengtJi  of  the  bead,  it  in  prodaeed  into  a  flenhy  proems  whieh 
corew  the  month  anteriorly.  The  lower  eye  is  slightly  in  advance 
of  the  upper  one.  Both  nostrils  are  tubular  and  arise  from  the 
only  naked  part  of  the  bead  ;  the  anterior  one  has  a  valve-like 
flap  behind.  The  mouth  is  small  and  toothless  on  the  oolonred 
side  and  is  wholly  in  advance  of  the  eyes  and  nostrils  :  it  is  large 
on  the  left  aide,  extending  far  beyond  the  sinistral  nostrils,  and 
is  furnished  with  deveral  rows  of  movable  teeth  in  both  jaws.  The 
nostrils  occu]^  a  slightly  more  dorsal  position  than  those  on  the 
right  side.  Gill-rakers  11  +  2,  reduced  to  mere  knobs,  the 
anterior  ones  scarcely  apparent.  Gills  four  and  a  half,  a  small 
slit,  not  more  than  a  third  the  dianteter  of  the  eye,  behind  the 
last  The  gill  openings  extend  to  the  upper  angles  of  the 
pectorals,  but  are  arretted  below  by  membrane  beneath  the 
middle  of  the  eye. 

Scales. — Head,  with  the  exception  of  a  small  space  round  each 
pair  of  nostrils,  body  and  fins,  wholly  clothed  with  small  ctenoid 
scales,   almost  equally  developed  on    both   sides;  no  accessory 

Fine. — The  dorsal  fin  commences  at  the  extremity  of  the  nasal 
process ;  the  anttxior  rays  are  quite  free  of  membrane  and  the 
tips  of  those  following  are  free  to  above  the  opercular  margin,  the 
first  seventeoj  rays  are  seiTate  behind.  The  highest  rays  occur 
about  the  middle  tA  the  fin  where  they  are  ratJier  more  than  half 
the  length  of  the  head.  The  right  ventral  commences  at  tlie 
sym^^ysis  of  tl>e  lower  jaw  and  is  connected  by  membrane  with 
vio  arwl.  The  left  ventral  is  small  having  its  raya  close  together 
and  sitoated  in  advaace  of  the  vent.  The  anal  is  similar  to  tlie 
dorsal  and  terminates  evenly  with  it.  The  pectorals  are  of  similar 
length,  half  that  of  tlie  head,  but  the  right  one  has  more  rays  and 
a  rounded  margin ;  in  the  left  the  central  rays  are  much  the 
longest,  producing  a  lanceolate  shaped  fin.  The  caudal  i.s  slightly 
rounded,  its  peduncle  deep,  bmng  1'6  in  the  length  of  the  liead. 

Colour*. — Brownish  grey  above,   white  below. 

Total  length,  234  mm. 

IIhs  is  the  oommon  sole  of  the  Melbourne  marketa  where  I 
obtained  the  specimeDs  examined.     I  also  netted  it  at  Queensclifi'. 

Though  described  by  Castelnan  under  the  genus  Rkombomlea  it 
is  clear  that  it  cannot  be  there  assigned  ;  the  scales  are  stated  to 
be  "strongly  ciliated  which  makes  the  fish  feel  rough  to  the 
touch."     Cycloid  scales  are  a  character  of  the  genus.     Though 
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thiM  author  writea  of  the  doreal  and  anal  fins  in  the  singular,  he 
describes  the  ventrals  in  the  plural,  which  tends  to  confirm  tha 
natural  suppoBition  that  Castelnau'H  fiah  and  mine  are  identical. 
The  characters  of  this  species  all  point  to  Feltorhamphua  Oiinther, 
of  which  one  species  only  P.  luyvm-xealaiuiia^  was  previously 
identified.  The  Victorian  fish  difiers  from  the  description  of  the 
Kew  2^land  one,  among  other  characters,  by  having  the  donat 
and  anal  rays  covered  with  scales. 

GoBiUB.  Liniutitx,   1758. 
GoBiua  MUC08U8,  Gunther. 

Gobiux  tmtcoKiig,  Gunther,  Proc  Zool.  Soc.,  1871,  p.  663,  pi.  Ixiil, 

fig.  A. 
GobiuH  iiepregau»,  Ramsay  it  Ogilby,  Proc.  Linn.  Soc.  N.  S.  Wales, 

(2),  i.,  1886,  p.  4. 

D.  vi.  i.  10;  A.  i.  9;  V.  i.  5  ;  P.  17;  C.  17. 

Length  of  head  3'6  ;  height  of  body  5'5,  and  length  of  caudal 
30  in  the  total.  Eyes  3-2  in  the  length  of  the  head,  cutting  the 
profile  and  less  than  a  diameter  apait;  their  diameter  greater 
than  the  length  of  the  snout.  Cleft  of  mouth  approaching  the 
vertical,  the  lower  jaw  the  longer  ;  the  maxilla  does  not  nearly 
reach  tlie  orbit.  Head  much  depressed,  the  skin  of  which  is 
thrown  into  sharp  folds  ;  tlie  plications  on  the  snout  are  irregulai', 
those  on  the  cheeks  vertical,  a  pair  of  transverse  folds  on  the 
occiput,  followed  by  two  longitudinal  ones,  and  another  long  pair 
on  each  side  arising  from  the  margins  of  the  upper  and  lower  jaw 
respectively  ;  the  inferior  aspect  of  each  ramus  of  the  lower  jaw 
beat's  a  series  of  about  a  dozen  short  transverse  bars,  resembling 
the  teeth  of  a  cog-wheel. 

Fwit. — The  fourth  dorsal  spine  is  the  longest,  one-half  the 
length  of  the  head ;  the  anal  commences  evenly  with  the  soft 
dorsal  and  torminates  in  advance  of  the  posterior  rays ;  the 
pectorals  attain  to  below  the  origin  of  the  soft  dorsal,  and  the 
ventrals  do  not  reach  the  vent ;  caudal  long  and  pointed. 

Anal  papilla  small,  rounded. 

Colours. — Yellow,  marbled  with  brown  ;  under  surface,  as  far 
as  the  vent,  white.  All  the  fins,  except  the  ventrals,  spotted 
with  black  or  dark  brown  forming  bars,  longitudinally  disposed 
on   the  dorsal  and  anal,  and  transversely  on  the  pectoral  and 

=  aiinllipr -Cat.  Fiih.  Brit.  Miw.,  iy.,  iafS3,  |i.  461. 
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caudal  fin^     The  head  is  devoid  of  scales  and  is  deeper  in  tint 
than  the  body,  the  plications  being  dai'ker  still. 

QunthtT  attributed  these  fold^t  to  mucous,  but  they  are  distinctly 
dermal  in  nature.  A  comparison  of  the  type  of  O.  depresntt»  with 
examples  forwarded  from  Port  Phillip  by  Mr.  Gabriel,  shows 
them  to  be  identical,  while  there  can  be  little  doubt  that  they  are 
correctly  referred  to  G.  mucoout,  descibed  by  Giinther  from 
South  Australia. 

Pentarooe,   Guttthet;   I860. 
Pentahooe  maruorata,  Cuvifr  &  Vederiinenneg,  *p. 

Afiuitiu  mamwrntuti,  Cuvier  &  Valenciennes,  Hist.  Nat.  Poiss., 
iv.,  1829,  p.  416  ;  Valenciennes,  Reg.  Anim,  111.  Poiss.,  pi. 
xsiv.,  %  3. 

PenUirogf.  marmorata,  Giinther,  Cat.  Fish.  Brit.  Mus.,  ii.,  1860, 
p.  132  ;    Castelnau,  Proc.  Zool.  Soc.  Vict,  i.,  1872,  p.  82. 

Cobbler. 

CAstelnau  remarks  that  this  fish  is  scarce  at  Melbourne,  and 
given  its  local  name  as  "  Barber."  I  found  it  to  be  very  common  at 
yueeiiMcliff,  where  it  is  as  well-known  and  as  equally  dreaded  as 
the  "Fort*isque"  (CefUropoyon  mittitdis)  of  the  Sydney  fishermen. 
Tt  was  taken  by  scores  in  every  haul  of  the  seine  and  recognised 
under  the  name  "  Cobbler,"  both  at  QueenscHff  and  in  the 
MellKiurne  market. 

The  markings  appear  to  be  very  constant  and  remarkably  well- 
defined  ;  the  similarity  to  those  of  the  Cenlropotian  mentioned, 
being  noticeable.  Valencieimcs'  figure  of  a  Timor  specimen  does 
not  well  represent  the  species  as  found  in  Victorian  waters. 

Cbepidoo ASTER,   Giinther,  1861. 

Crepidogastbr  SPATULA,  Giinther. 

(Plate  xxxvi.,  fig.  4). 

CreiiidiKjaftfr  gjmtuln,  Giinther,  Cat.  Fish.  Brit,  Mus.,  iii.,  1861, 

p.  508. 

D.  6;  A.  6;  P.  26;  V.  i.  4;  C.  12  +    x  Vert.  16  +  16. 

Length  of  head  26  ;  width  3-5  ;  height  of  body  50 ;  width  47 

in  the  total  length.     The  snout  is  broad  at  the  level  of  the  eyes 

but  narrows  anteriorly,  its  length  being  one-thii-d  that  of  the  head. 

The  mouth  is  large  extending  to  nearly  lieneath  the  middle  of  the 
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me  ;  the  upper  jaw,  which  is  the  longer,  )ias  a  complete  i^flftxed 
hp ;  in  the  lower  juw  the  lipa  do  not  meet  at  the  Hymphyeix. 
Teeth  in  both  jaws  very  small,  villiforni,  the  tuit«rior  ones  in  the 
upper  jaw  forming  a  patch.  The  nostrils  are  near  to  the  front 
margin  of  the  eye,  the  anterior  one  beaiin^  a  small  tentacle. 
The  eye  is  round,  4*2  in  the  length  of  the  head  and  little  more 
than  half  the  inter-orbital  space,  which  is  flat. 

The  head  is  very  broad  and  depressed  and  the  body  is  sub- 
cylindrical  anteriorly,  but  compressed  behind.  No  subcutaneous 
spine  on  the  opercle,  nor  on  the  preopercle. 

The  distance  between  the  end  of  the  tnout  atid  the  origin  of  the 
dorsal  is  nearly  twice  that  between  the  latter  point  and  tlie  end  of 
the  caudal.  The  dorsal  fin  is  very  short,  it«  base  being  eijual  to 
its  distance  fivm  the  caudal.  The  pectoral  is  bi-oad  and  rounded, 
itH  length  2'5  in  that  of  the  head  ;  the  ventral  is  attached  to 
its  sixteenth  I'ay.  The  adhesive  disc  is  broader  than  long,  its 
length  half  the  width  of  the  head.  ITie  distance  of  the  vent 
from  the  disc  is  twice  that  fi-um  the  anal.  This  fin  is  precisely 
similar  to  the  dorsal  in  form  and  itituation.  Tlie  caudal  is 
rounded,  it«  length  being  equal  to  half  that  of  the  head,  and 
the  height  of  the  peduncle  equal  to  its  own  length. 

Coloum. — Colour  throughout  yellow,  the  bead  and  body  above 
and  on  the  sides  ornamented  with  crowded  carmine  spots, 
those  on  the  head  round,  those  on  the  body  lengthened  ;  the 
upper  ones  arranged  tiunsversely  to  form  ulaselv  packed  liands. 
Fins  and  lower  surfaces  without  markings. 

Total  length  64  mm. 

Three  specimens  forwarded  by  Mr.  Gabriel,  are  additions  to  the 
recorded  fauna  of  Victoria.  Previously  the  species  was  known 
from  Swan  River,  Western  Austiulia.  It  is  a  well-marked  form, 
readily  distinguishable  by  the  short  and  oppositely  placitl  vertical 
fins,  and  the  backwar<l  position  of  the  vent. 

DiPLOCBF.Pifl,  (I'ihithfr,  1861. 

DlPLOCBEPIS   PABVIPIXNIS,  s]).   nov. 


D.  5;    A.  5;    p.   16  +  X;    C.  9. 

Length  of  head  32  ;    width    4-6  ;    and  height   of    Ur 

The  snout  is  much  narrower  than  the  heivd,  shoi't^r    tl 

eye  and  4-1  in  the  length  of  the  heiul.      The  ma.villa 

to  just  beyond  the  anterior  margin    of  the    orbit.      Tin 
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are  cxtntcal,  disposed  in  a  patch  within  each  jaw,  and  a  single 
series  of  larger  t«eth  along  the  sides.  The  nostrils  lie  close  tO' 
gether  in  fi'ont  of  the  eye,  the  anterior  one  bearing  a  tentaele. 
The  eye  is  iat^,  it  cuts  the  upper  profile  and  is  3'7  in  the  length 
of  the  head.  ITie  inter-orbital  bi-esrfth  is  narrow,  eijual  to  the 
length  of  the  eye. 

Head  depressed,  body  cylindrical. 

The  distance  batween  the  origin  of  the  dorsal  and  the  end  of 
the  caudal  is  1-8  in  that  between  tlie  former  point  and  the  end  of 
the  snout  Both  doi'sal  and  anal  fins  are  widely  separated  from  the 
caudal  :  the  former  is  slightly  in  advance  of  the  anal  which  com- 
mences beneath  its  second  ray.  The  pectoral  is  roundetl,  the 
middle  rays  being  longest,  3'2  in  the  length  of  the  head,  the  lower 
rays  rapidly  decrease  in  length  and  the  ventral  is  attached  to  the 
sixteenth  ray.  The  pasterior  sucking  disc  is  almost  circular,  a 
little  broader  than  long,  and  reaches  only  to  beneath  the  middle  of 
the  pectoral ;  the  distance  of  the  vent  from  the  disc  is  thrice  that 
between  itand  the  anal.  The  caudal  is  slightly  rounded,  itn  length 
2'4  in  that  of  the  head  ;  the  length  of  the  peduncle  is  moi'e  than 
twice  its  depth. 

Co/mirg.— In  life,  olive  green,  uniform,  or  with  brown  spots  on 
the  body,  arranged  as  bands,  or  with  bands  fully  defined  which 
are  four  in  number  ;  a  brown  or  red  mark  on  the  side  of  the 
snout  through  the  eye  to  the  preopercle. 

Length  35  mm. 

This  diminutive  species  was  first  brought  to  my  notice  by  Mr. 
A.  R.  McCulloch,  who  found  it  on  a  seaweed,  identified  by  Mr.  T. 
Whitelegge  as  P/ti/1/on/Mirn  cmmga,  Agaixl.  It  proves  to  lie  a 
common  fish  on  the  coast  of  New  South  Wales,  and  examples  in  the 
collection  of  the  Museum  were  previously  i-egawled  as  young 
specimens  of  another  species. 


Ui]ili«:i-ei,iii  costafHn,  Ogilby,  Proc.  Linn.  Soc.  N.  S.  Wales 
1*185,  p.  270  ;  Waite,  Rec.  Austr.  Mus.,  v.,  ia04,  pi.  x 
fig.  1. 
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DtPLOGREPis  cARDiNALie,  RaTiisay,  »p. 
(Plato  xxxvi,  fig.  1). 

Guhi-'i'li.e  eardiuatui,  Ramsay,  Proc.  Linn.   Soc.   N,  S.  Wales,  viL, 
1S82,  p.  148. 

D.  10;  A.  7;  P.  22;  C.  11. 

Length  of  head  21 ;  width  3-0 ;  height  of  body  51 ;  width  43 
in  the  total  length.  The  snont  is  obtusely  pointed,  ehort,  its 
leni^h  4*0  in  that  of  the  head.  The  angle  of  the  mouth  is 
beneath  the  anterior  fourth  of  the  eye  and  is  almoet  concealed  by 
tlie  overhanging  preopercles.  A  patch  of  conical  teeth  in  each 
jaw,  the  outer  series  the  larger.  The  opercle  m  represented  hy  a 
bony  rod  ending  in  a  long  spine,  and  the  preopercle  bears  a  smaller 
spine,  both  being  ooncealed  beneath  the  skin.  Both  nostrils  are 
furnished  with  tentacles,  of  which  the  anterior  is  the  larger.  The 
eye  is  6'0  in  the  head  and  equal  to  half  the  inter-orbital  breadth. 

The  distance  between  the  origin  of  the  dorsal  and  the  end  of 
the  caudal  Is  17  in  that  between  the  former  point  and  the  end 
of  the  snout.  Both  dorsal  and  anal  fins  lie  close  to  the  caudal 
but  are  not  connected  with  it :  the  anal  commences  below  the 
middle  of  the  dorsal  and  has  a  slightly  more  posterior  termina- 
tion. The  length  of  the  pectoral  is  3'7  in  that  of  the  head  and 
the  ventral  is  attached  to  its  fourteenth  ray.  The  posterior 
sucking  disc  has  a  free  anterior  margin  and  is  much  broader  than 
long,  its  width  being  1  '4  in  the  breadth  of  the  head  ;  it  extends 
to  beneath  the  end  of  the  pectoral.  The  vent  is  nearer  to  the 
disc  than  to  the  anal,  the  relative  distance  being  as  3  to  5.  The 
caudal  is  subtiiincate,  ite  length  a  little  more  than  half  that  of 
the  Itead. 

Colours. — The  life  colours  are  not  known.  In  fluid,  all  ex- 
amples are  uniform  yellow. 

Length  70  mm. 

Three  specimens  from  near  Launceston,  Tasmania,  collected  in 
1879,  by  Mr.  K,  Broodbent,  and  three  from  Ulverstone,  Tasmania, 
forwai-ded  by  the  Curator  of  the  Victoria  Museum,  Launceston,  in 
1 903.  One  of  the  former  batch  is  very  possibly  the  type  of  the  species, 
but  the  characters  above  given  are  derived  from  one  of  the  more 
recent  acquisitions.  The  somewhat  shrivelled  condition  of  the 
author's  specimens,  if  such  they  be,  may  account  for  the  differ- 
ences noted.  In  the  first  place  the  structui'e  of  the  posterior 
sucking  disc  is  not  that  of  Gobiegox,  and  the  number  of  dorsal  and 
anal  rays  'vn  understated.  Otherwise  the  specimens  agree  well 
with    the  description    and    I    have  no   hesitation    whatever  in 
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assigning  them  to  this  apeciea :  the  opercular  spine  is  character- 
istic, as  is  also  the  presence  of  tentacles  on  both  noetrils.  Tlie 
word  "  compressed  "  in  the  description  of  the  head  is  an  obvious 
error. 

The  four  known  species  of  Diplocrejnn  may  be  recognised  by 
the  following  characters  : — 

DiPLOCBEFia  prNtCECB,  Siekardton,  »p. 
Ltpidegiutrr  pmtieeiit,  Bichu-dson,  Tov.  Erab.  k  Terr..  1B16,  p.  71,  pi.  iliii., 
fig.  1-7. 
D.  11  s  A.  6.     The  iinal  flu  ooniineaceB  behind  the  middle  of  the  dortal ;  the 
Tent  IB  placed  cIom  to  the  Bucking  diBc,  at  a  great  diBtsDCe  from  the  anal. 
fi«i.— Ne«  Z»kDd. 

DiPLOCBBPia    CAHD1NALIH,    £a>)l"iy.  ip. 

Qobiaax  carditutlit,  SamM^v,  Proc.  Linn.  Soc..  N.  S.  Walei,  tU.,  1662  p.  148. 
Diptoertpi*  cardinalit,  Waite,  aiitta,  p.  204,  pi,  iiiTi.,  flg.  1 

D.  10  i  A.  7.  The  anal  fln  commences  below  the  middle  of  the  AonaX ,  the 
vent  ie  plaead  Bomewluit  nearer  to  the  BUcking  diac  llian  to  the  anal, 

Loe. — Ulrentone,  Tumaaia. 

DiPLOCBKPis  cosTATTB,  Ogilbg. 

JHplocnpU  coital*),  Ogilby,  Proc,  Linn.  Soc.  N.  8,  Walee,  i.,  1885,  p.  270; 

Waite,  Rec.  Auetr,  Mua.,  v.,  1904,  pi.  iiiv.,  fig.  1. 

D.  8;  A.  7.     The  anal  fin  commenceBilightl}*  behind  the  origin  of  the  dorsal  j 

both  are  close  to  the  caudal.    The  vent  is  placed  much  nearer  to  tlie  anal  than 

to  the  sucking  disc. 

Sah.—yi.  3.  Wales,  Loid  Rone  Island.  Victoria, 

DiPlOCBKPIB    PABTIPINBIS,   Waile. 
Diploerepii  pamipinnit,  Waite,  HKlea,  p,  'Jf02,  pi,  iiivi.,  fig  3, 

D,  S  i  A.  5.  The  anal  commences  beneath  the  second  dorsal  re;,  and  both 
are  far  remored  from  tlie  caudal ;  the  Tent  is  placed  much  nearer  to  the  anal 
than  to  the  sucking  disc. 

Httb  —y.  S.  Wales. 

Blennius,  Lituueua,  1758. 

Blennius  TASMANIA  nub,  Richardson. 

(Plate  xxxvi.,  fig.  5). 

BlenniuK  lasmanianug,  Richardson,  Proc.  Zool.  Soc.,  1P39,  p.  99 ; 

Trana  Zool.  Soc,,  iii.,  1849,  p.  129. 

D.  xii.  18  ;  A.  20 ;  P.  U  ;  V.  2 ;  C.  7  +  6. 

Length  of  head  3-7 ;    height  of  body  38  ;  and  length  of  the 

caudal  4-8  in  the  length  of  the  fish.     Eyes  large,  cutting  the  pro- 
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file  le&a  than  Iialf  a  iltAmetfi'  apart,  3-1  in  the  lengtli  of  the  hewl 
and  a  little  longer  than  the  ttnout  Orbital  tentacles  not  longer 
than  the  depth  of  the  eye,  ximple  and  fringed  behind.  Small 
pores  occur  around  the  eye  and  on  the  preopercular  margin. 
Tlie  maxilla  ext^ndx  to  beneath  the  centre  of  the  eye.  The  teeth 
are  as  is  usual  in  the  genus  with  posterior  canines. 

Fin». — The  dorsal  fin  commenceu  behind  the  vertical  of  the 
preopercle ;  the  first  spine  is  a  little  shorter  than  the  eye,  the  4-7 
spines  are  equal,  and  slightly  longer  than  the  <littnieter  of  the  eye, 
and  the  last  spine  is  the  shortest,  half  the  length  of  the  first  ray  : 
the  3-12  rays  are  equal,  twice  the  length  of  the  first  .■ipine,  which 
latter  is  about  tlie  same  height  as  tlie  last  ray.  The  base  of  the 
soft  is  one-seventh  longer  tliaii  that  of  the  spinous  portion  :  the 
anterior  anal  rsy.s  ai'e  only  one-half  the  height  of  the  me<iiaD 
dorsal  ones,  they  increase  slightly  in  height  posteriorly.  The 
peetoi-al  is  pointed,  the  ninth  and  longest  ray  being  nearly  equal 
to  the  hea<l  in  length,  extends  to  the  anal  fin.  The  inner  ventral 
ray  is  half  the  length  of  the  head.  The  caudal  is  sub-truncate  and 
the  least  depth  of  its  peduncle  is  one-third  the  length  of  the  head. 
Tlie  lateral  line  is  composed  of  about  twenty-four  tubes  of  which 
seventeen  form  an  arch  over  the  pectoral ;  the  others,  which  are 
less  defined  and  more  widely  spaced,  are  horizontally  disposed  : 
there  aiv  no  pores  on  the  posterior  half  of  the  body. 

Colour. — The  ground  colour  is  olive,  darker  above  than  below  ; 
the  head  is  mai-ked  with  three  obliquely  vertical  bars,  of  which 
the  first  passes  thi-ough  the  eye  and  fonns  a  V  with  its 
fellow  on  the  throat,  the  second  diverges  from  the  first  below 
the  eye  backwards  to  the  edge  of  the  gill  membrane,  and 
the  third  occurs  behind  the  preopei-cle ;  the  body  is  marked  with 
nine  transverse  bitrs  formed  each  of  two  series  of  black  spots, 
which  do  not  attain  the  lower  surface.  There  is  a  black  spot 
between  the  first  two  dorsal  spines,  and  the  base  of  the  fin  is 
shaded  in  accord  with  the  body  bars  ;  the  anal  bears  a  <lark  sub- 
marginal  band.     There  are  no  markings  on  the  other  fins. 

ToUl  length  47  mm. 

Tlie  single  specimen  examined  was  dredged  by  Mr.  Gabriel  in 
Western  Port  It  is  the  one  illusti-ated,  and  is  a  half-grown 
example.  Specimens  of  this  age  differ  from  the  adults  by  the 
shorter  orbital  tentacle,  the  much  longer  and  pointed  pectoral  Sn, 
the  simple  anal  papilla,  and  the  much  larger  eye,  in  addition  to 
constant  markings  which  do  not  appear  to  be  maintained  to 
adult  age. 

Mr.  A.  M.  Lea,  Government  Entomologist,  Tasmania,  has 
forwarded  to  the  Trustees  a  nice  series  of  this  species.     I  am  not 
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aware  of  the  coIoui-h  of  ttie  udult  during  life  ;  preserv-ed  examples 
undei^  peculiar  cliarigeH  similar  to  members  of  tlie  Kyphosidse  : 
these  are  usually  manifested  as  large  irregular  blotches  of  hiack 
or  brown  on  a  pale  yellow  grouml.  The  markings  are  adven- 
titious, not  alike  in  two  fishes,  and  both  sides  of  the  same  speci- 
men are  usually  quite  dissimilar. 

Ophioclinus,  Canifihiau,   1873. 

QpRiocUNtis  ORACiLia,  »p.  nov. 

(Place  xxxvi.,  fig.  6). 

D.  xliii.  +  1  ;  A.  iii.  29  ;    P.  13  ;  V.  2  ;  C.  11  +  4  ;  Vert, 
19 -f  32  =  51. 

Length  of  head  4'9  ;  height  of  body  at  the  anal  fin  T'4  ;  length 
of  cuudul  90  in  the  total.  The  diameb-r  of  the  eye  is  one-fifth 
the  lertgth  of  the  head,  equal  to  the  intei-orbital  space,  and  three- 
fourths  the  length  of  the  snout.  The  anterior  nostril  is  in  a 
short  tube,  a  tittle  neui'er  to  the  end  of  the  snout  than  to  the  eye  : 
the  posterior  nostril  is  one  of  numerous  largo  pores,  disposed  on 
the  snout,  aivund  the  eye,  on  the  occiput,  pi-eopercle,  and  lower 
jaw. 

Ti-Hlt. — A  patch  uf  uonical  t«eth  within  each  jaw,  and  & 
narrow  band  on  each  side ;  teeth  on  the  vomer,  none  on  the 
palatines. 

Fine. — Tlie  doi-sal  commences  in  advunce  of  the  opei'culum,  the 
first  spine  is  two-thirds  the  diameter  of  the  eye  and  the  fin 
increases  in  height  backwards,  the  ningle  ray  being  twice  the 
length  of  the  first  spine  and  joined  to  the  caudal.  Tlie  anal  fin 
commences  below  the  seventeenth  dorsal  spine  and  is  formed  of 
three  short  spines,  followed  by  longer  rays  which  are  slightly 
longer  than  the  corresponding  doi'sal  spines.  The  pectoral  is 
rounded,  about  one-half  the  length  of  the  head  and  somewhat 
shorter  than  the  inner  ventiiLl  ray.  Tlie  caudal  is  truncate,  the 
depth  of  its  peduncle  more  than  one-thini  tlie  height  of  the  body. 

.S'td/pK.— Head  naked,  body  covered  with  small  non-imbricate 
scales  (not  shown  in  the  illustration).  The  lateral  line  commences 
beneatii  the  first  dorsal  spine  ;  it  is  sti-ongly  arched  and  is  not 
continued  beyond  the  end  of  the  pectoral  t  a  median  depression  to 
the  caudal  may  be  traced  in  some  examples,  but  this  is  appar- 
ently not  a  true  "  lateral  line." 

Colwiyg, — The  general  colour  is  brown  above  and  yellowish 
U-neath,  but  great  variations  occur.     The  illustration  represents 
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a  apeciinen  in  which  the  markings  are  very  well  defined  and  such 
consiat  of  a  longitudinal  black  band  which  paseos  from  the  snout, 
through  tbe  eye  to  the  tail :  it  deepens  posteriorly  and  embracea 
the  body  and  caudal  peduncle  and  in  also  continued  in  blotches 
on  to  ttic  dorsal  and  anal  fins.  The  top  of  the  head  and  the 
back  including  the  fin  is  white.  In  other  examples  the  band  is 
brown,  sometimes  very  faint,  and  the  vertical  fins  may  be  of  the 
same  tint;  when  the  head-band  is  pale  in  colour  it  may  have  a 
black  lower  margin ;  the  extension  of  the  band  posteriorly  may 
be  indicated  by  some  spots  on  the  side  of  the  tail.  The  pectorals 
are  generally  and  the  ventrala  always  white,  and  if  the  vertieal 
fins  are  coloured  they  have  a  light  margin. 

Of  many  specimens  examined,  the  largest  measured  57  mm.  in 
length.  This  species  has  been  taken  at  various  times  in  rock 
pools  at  Long  Bay,  near  Sydney,  by  Mr.  A.  R.  McCullocb. 

Ophioglindb  habbieli,  tp.  nov. 

(Plat*  xxxvi.,  fig.   7). 

D.  li. +  1;  A.  36;  P.  12;  V.2;  C.  11  +  4  ;  Vert  21  +  39  =  60. 

Length  of  head  5-3  ;  height  of  body,  at  the  origin  of  the  anal, 
75 ;  length  of  caudal  80  in  the  total.  Eye  prominent,  large, 
close  to  the  upper  prufile,  42  in  the  length  of  the  head,  and  twice 
the  interorbital  upace.  Length  of  snout  little  more  than  half  the 
diameter  of  the  eye  and  bearing  two  short  tentacles,  immediately 
above  the  upper  lip.  The  maxilla  i-eachea  to  beneath  the  third 
fourth  of  the  eye. 

Teeth. — An  extensive  pateh  of  small  granular  teeth  within  the 
margin  of  each  jaw,  followed  by  a  narrow  band  on  each  side ; 
teeth  on  the  vomer  but  nunc  on  the  palatines.  A  broad  frenum 
in  the  upper  jaw. 

Fin». — The  dorsal  commences  above  the  opercle,  but  its  origin 
is  not  well  defines!,  and  is  compnseil  wholly  of  spines  with  the  excep- 
tion of  one  ray,  the  last,which  is  joined  to  the  caudal  ;  the  fin  rises 
rapidly  to  tlie  fourth  spine  and  thence  is  of  fairly  unifoiTD  height, 
the  spines  lengthening  somewhat  posteriorly  ;  the  median  height 
of  the  fin  is  about  one-third  that  of  the  body  at  the  commence- 
ment of  the  anal. 

The  anal  hn  arises  l>eneath  the  nineteenth  or  twentieth  dorsal 
spine  and  is  formed  wholly  of  soft  rays ;  it  is  similar  to,  but 
slightly  higher  than  tlie  dorsal  and  is  joined  to  the  caudal.  The 
pectoral  is  short  and  rounded,  its  middle  rays  2-4  in  the  length  of 
the  head.     ITie  ventmis  are  jugular  in   position,  close  together 
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Hiid  formed,  each  of  two  stout  rays,  the  inner  being  the  longer,  a 
little  more  than  half  the  length  of  the  heiul.  The  caudtil  is 
ivjunded,  and  the  depth  of  its  peduncle  2*6  times  in  the  height  of 
the  body. 

Xcales.—The  «»le8  are  scarcely  apparent,  they  are  deeply  im- 
bedded, small  and  widely  separated  anteriorly,  larger  and  closer 
together  posteriorly.  The  head  is  naked  but  bears  a  number  of 
lai^  pores,  especially  developed  on  the  snout,  around  the  eyes, 
and  within  the  margin  of  the  preopercle.  The  lateral  line  is  de- 
veloped anteriorly  only,  and  is  placed  above  the  pectoral  but  does 
not  extend  as  far  as  the  margin  of  the  fin. 

Colours, — The  general  colour  is  brown,  lighter  beneath.  A 
dark  band  passes  through  the  eye  to  the  preopercle  which  latter 
has  no  defined  edge,  being  included  in  the  common  covering  of 
the  head.  The  lower  and  posterior  portions  of  the  body  bear 
some  light  marbled  markings,  which  extend  on  to  the  anal  and 
caudal  fins ;  the  other  flns  are  without  markings. 

Three  examples  were  dredged  by  Mr.  Gabriel,  the  largest  of 
which  measures  102  mm.  in  length.  They  are  fully  adult,  the 
two  females  carrying  young.  These  can  be  distinctly  seen  through 
the  abdominal  integument  and  in  one  individual  numbered  thirty- 
fiix,  each  being  1 2  mm.  long. 

The  genus  Ophwclinv-a  was  defined  by  Castelnau'  in  1 873,  with 
0.  antarcticu*  as  the  type  species.  In  1894  Ogilby*  described  a 
fish  from  Queensland  under  the  name  0.  devi»i  and  remarked  that 
"  the  neglect  of  Castelnau  to  even  mention  the  pectorals  is  negative 
evidence  as  to  their  existence  in  his  genus."  In  his  generic 
definition  Castelnau  distinctly  refers  to  the  pectorals  as  follows  : — 
"  Ventral  fins  inserted  in  front  of  the  pectorals,"  an'd  again  in  his 
specific  description  : — "pectorals  much  shorter  than  the  ventrals, 
of  ten  rays."  I  have  examined  the  type  of  0.  demai  and  find 
that  pecteralsarenot  pre.sent,and  it  follows  therefoi'C  that  it  cannot 
enter  OphuKlinua  and  may  tentatively  be  legarded  as  the  type  of 
Scleropteryx,  a  name  proposed  by  De  Vis,  but  which  apparently 
never  reached  beyond  the  manuscript  stage.  Ogilby's  definition 
of  Ophioelimi*  will  therefore  apply  to  SflKnipCeryi,  and  not  to 
Castelnau's  genua, 

0.  gabridi  diiFers  from  0.  nnUtrctiinis  by  having  two  instead  of 
three  ventral  rays,  and  by  the  smaller  number  of  spines  and  I'ays 
in  the  dorsal  and  anal  fin  respectively. 
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PSBUDOM0NACA?<THU8,    tilffker,    1866, 
PSEUDOMON ACANTHUS  GBASt'LATUS,    ShaW,   «p. 

BoHhU*  qmn^ala,  Shaw,  in  White's  Voy.  N.S.  Wales,  1790,  p.  295, 

pi.  (p.  254),  fig.  2. 

Tliia  is  another  species  whose  cxintence  in  Yictorian  waters  is 
regarded  by  Mr.  A.  H.  S.  Lucas  as  doubtful,  no  one  having, 
apparently,  identified  it  since  Rlunzinger  first  recorded  it  from 
Port  Phillip.  1  obtained  specimens  in  the  Melbourne  Fish 
Market. 

SpH-EHOIdeb,   Ih,mp?-if,    1806. 

Spii^ROIDES    BICHEt,  fWiuinri/.le,  up. 

Telraodoti  richni,  FreminviUe,  Nouv.   Bull.    Philom.,  ii.,  p.  250, 
pi.  iv.,  fig.  2. 

This  species  is  included  in  the  Victorian  fauna,  apparently  only 
on  the  authority  of  Klunzinger."  I  found  it  to  be  not  uncommon 
ftt  Queenscliff  where  it  was  taken  by  means  of  the  seine  net. 

Ca.<itelnau  "  observed  two  sorta  [of  Ti-trii<li<n'\  an  the  shores  of 
Hobson's  Bay,"  namely  :— Z".  hnmilfoni,  Richardson,  and  T. 
hitpidtia,  Linnaeus.  It  is  quite  evident  however,  from  his  descrip- 
tion, that  the  species  recorde<l  under  the  lattei-  name  is  really 
Inferable  to  S.  ric/f^i,  and  that  in  all  probability  T.  huipidua  does 
not  occur  in  Hobson's  Bay.  S.  kaniilkmi  was  found  t«  be 
extremely  common,  and  appears  to  attftin  larger  dimensions  than 
in  Port  Jackson. 


»  Kluniinger    SiU.  Ak.  Wlss.  Wien.,  lii 
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OFF   SYDNEY. 

Ry  C.  Hkdley.  Conc'liologist,  and  W.  F.  Petterd. 

(Plata's  xxxvii.  and  xxxiii.). 

Vai-ious  excursions  have  reaped  a  superficial  knowledge  o(  the 
Mullusca  of  our  Continental  Shelf.  In  a.  recent  issue  of  these 
Records  a  collection  was  dpscril)e(l  which  Mr.  G.  H.  Halligan 
obtained  in  one  hundred  and  ten  fathoms  off  Cape  Byron.  A 
haul  made  by  the  same  gentleman  and  one  of  us  in  one  hundred 
fttthoms  off  Wollongong,  supplemented  the  collections  trawled  by 
the  "Tlietis"  Expedition  in  fi-om  twenty  to  eighty  fathoms 
between  Jei-ris  Baj-  and  the  Manning  River. 

It  was  evident  that  at  a  greater  distance  from  the  coast,  in 
deeper  and  colder  water,  another  fauna  would  appear.  To  search 
this  zone  the  writers  organise<l  a  dredging  trip.  We  were  greatly 
aided  by  the  kindness  of  Mr.  H.  E,  Farmer,  who,  on  behalf  ik 
Messrs.  Bullivant,  generously  placed  at  our  disposal  a  reel  and 
five  hunditid  fathoms  of  wire  rope.  A  serviceable  steamer  of 
aeventy-four  tons,  the  "  Woy  Wi)j%"  fltteil  with  uteam  winding 
gear,  was  engaged  for  the  trip.  We  eiijoyed  the  company  and 
assistance  of  Dr.  R.  Pulleine,  Messrs.  E.  R.  Waite,  G.  A.  Water- 
house,  F.  E.  Grant  and  A.  R-  McCulloch.  The  weather  on  the 
chosen  date  was  excellent.  Taking  our  departure  at  8  a.m.  on 
March  27,  1905,  from  mid-channel  between  Port  Jackson  Heads, 
we  set  a  due  east  (true,  not  magnetic)  course,  and  ran  by  the 

Etent  log,  twenty-seven  and  a  half  miles.  On  sounding  no 
ttom  was  got  at  two  hundred  and  fifty  fathoms.  Estimating 
the  depth  at  three  hundred  fathoms,  we  put  the  bucket  dredge 
over  and  paid  out  most  of  our  wire  rope.  A  full  load  of  sandy 
mud,  coloured  green  by  glauconite,  rewarded  us.  The  tempera- 
ture of  the  mud  when  it  arrived  on  board  was  60°  F. 

Before  again  sinking  the  bucket  we  fastened  a  dredge  to  its 
taper  end  by  forty  fathoms  of  rope.  This  length  allowed  the 
dredge  to  follow  on  the  ocean  floor  a  track  different  to  that  of  the 
bucket.  If  tied  closer  it  would  in  pursuing  the  same  path  have 
only  collected  material  already  crushed  by  the  passage  of  the 
bucket.  Both  bucket  and  dredge  returned  with  a  satisfactory 
load,  but  a  flnal  <lcscent  of  the  dredge  alone  proved  a  failure. 
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While  dredging  we  had  drift«d  inahore  and  estimated  that  the 
second  haul  was  in  a  depth  of  two  hundred  and  Rfty  fathoms,  at 
a  distance  of  twenty-three  milea  due  east  of  South  Head.  We 
returned  to  port  after  an  absence  of  twelve  houra. 

The  study  of  the  Crustacea  was  undertaken  by  Mr.  F.  E. 
Grant,  and  nis  papeH  has  already  appeared. 

The  Corals  have  been  examined  by  Mr.  J.  Dennant,  who  will 
shortly  publish  ati  account  of  them. 

An  Elasipod  Holothurian  was  determined  by  Mr.  T.  Whit«- 
legge  as  Pminyehia  moseleyi^  Theel.  There  was  also  a  fine  Sea- 
pen  of  the  genus  KophobeUmnon.  Representatives  of  other 
.  groups  have  been  handed  to  various  specialists  and  it  is  hoped 
that  further  reports  on  them  may  appear.  The  types  of  all  new 
species  described  in  this  article  are  presented  to  the  Trustees  of 
tiio  Australian  Museum. 

The  decided  change  of  fauna  between  the  one  hundred  fathom 
level  and  the  zone  touched  by  our  dredge,  appears  to  us  to 
indicate  that  the  animals  ohtained  grew  below  the  warm  southerly 
current. 

About  twenty-five  miles  south  .south- west  of  the  position  of  our 
dredging  lies  the  "Challenger"  Station  164  B.,  where,  in  four  hun- 
dred and  ten  fathoms,  a  large  series  of  moUusca  are  reputed  bo 
have  been  obtained.  A  lai^  proportion  of  these  were  well- 
known  Atlantic  species.  This  incongruous  mixture  has  been  con- 
sidered by  Crosse'  and  other  writ«i«  as  cleAr  evidence  of  error. 
One  of  us  has  discussed*  the  matter  at  length  and  recommended 
the  rejection  of  the  whole  tainted  haul. 

Perhaps  the  most  important  result  of  our  excursion  is  the  re- 
discovery of  about  half  of  the  new  "  164  B  "  shells,  but  none  of 
the  European  species  occurred  with  them.  It  is  evident  that  the 
"Challenger"  collectors  had  mixed  gatherings  fmm  different  oceans, 
and  while  those  here  recognised  are  rehabilitated,  the  balance 
had  best  be  carried  to  a  suspense  account  awaiting  further 
investigation. 

It  is  no  longer  possible  to  check  the  "Challenger"  results  by 
dredging  at  164  B,  because  the  submarine  telegraph  cable  to  New 
Zealand  crosses  t)ie  place. 

More  than  a  hundred  species  of  shells  are  contained  in  the 
collection,  some  are  fi'agmentary,  or  for  other  reasons  cannot  be 
determined.     The  following  is  a  list  of  those  identified. 

'  Qrant— Proc.  Linn.  8oc.  S  S.  Wal™,  ii».,  1905,  pp.  312-324. 

•  Crosse  -  Joum.  dp  fodcli.,  iliii.,  1895,  p.  257. 

«  Hedlev  -Proc.  Linn.  S*h;.  N.  S.  Wales,  iiri.,  1901,  p.  22. 
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Atmieium  ikftidin,  Hedley. 

Adactuuva  mjuantea,  Htnlley. 

Antele  glyptug,  WattM>n. 

Batkyl«mn  agjutta,  Hedley  and  Pettenl. 

Bitlium  fugcocapitvJuni,  HwJley  and  Pctterd. 

Jtdla  incomnwda.  Smith. 
ullina  Kcabra,  Qmelin. 
CndiUit«  gpretwi,  Tate  and  May. 
Caneettaria  ncobina,   Hedley  and   Petterd. 
Capulug  df.votiin,  Hedley. 
Cardilelia  anya»i,  Smith. 
Cardiuta  jiidchell'im.  Gray. 
Carimtrui  au^trn/in,  Quoy  and  Oaimanl. 
Cassidea  pyrvm,  Lamk. 
Carolinia  gibbona,  Hang. 
„         injlexa,  Lesueur. 
„         longiroalria,  Letjueur. 
„         quadridetttaUi,  Lesueur. 
„         tridenttUa,  Forskal. 
„         trigpinosa,  LtiHueur. 
Cerithiopsig  ctKHminatuK,  Hedley  and  PetUnd 
Cki^myg  agperrintui',  Lamarck. 
Clio  pyraniidala,  Linne. 
„     avhula,  Quoy  and  Gaimai<d. 
„     vi)-<pila,  Rang. 
Coeculitia  fnnmanica,  Pilsbry. 
Columbarium  jtaij'>d<iidf»,  Watson. 
CoreUliophila  lisck/rfi,  Dunker. 
Cmia  delta,  Tate  and  May. 
Cftspidaria  aruja^i.  Smith. 
Curnerina  colujunella.  Rang. 
Cyclostrema  johtMtoni,  Beddonio. 
Cylichna  ordiiMria,  Smith. 
„        protiimida,  Hedley. 
„        Ihetidi*,  Hedley. 
Cymatium  kanijiyla,  Watson. 
Cyrilla  datli,  Hedley. 
Daphnella  vestalig,  Hedley. 
DettUdium  ereclum,  Sowerby. 
Di'illia  coxi,  Angas. 
„        cronHn,  Smith. 
„        t}-ic.arinatn.  Ten.  Woods. 
„       tifxidsi,  Beddoroe. 
Bctoriama  grantdala,  Tate, 
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Emaiyinulii  gu/iei'ba,  Hedley  «iid  PotteH. 
Euthria  tahida,  Hedley. 
llemitkyris  etJumim,   Htjdley. 
Lfda  imrpinala,  Hmith. 
„      mtliacnt,  Hedley. 
„      ramtayi,  JSmith. 
Limfii  Mun-ayi,  ^Jmitli. 
Limopniit  tmiimni.  Ten.  \V(iihI8. 

„  erectus,   Hedley  ami   Pi-ttfid. 

M.nujAi'i  '■minfi,  Hedley. 

„         ntilmnu,  Sinitli, 
Maifjinella  ayapelii,  W'litsim. 

„  aJf/nirti,  Ten.  W'wiJs. 

„  fiiii-iri,  Hmith. 

„  cra/'HeuIn,  Tate  and  5(uy. 

„  Iiri'iyiUa,  Bi'oziei'. 

„  nchraivn,   Angus. 

„  iiiillo,  Hedley. 

„  straiujei,  Aii-jas. 

MalhUiia  dfcoratn,  Heillev. 
Monili^  arnta,  Hedli-y. 

„         oleacni,  Hedley  uiid  Pettei'd. 
„         pkHipjH'iiiiiii,  Wtttson. 
Mnrfx  lieiwui,  Hedley  and  Pettei'd. 
Xiusa  jaekeotw.nfiut,  Quoy  and  tiainiaixl. 
I'leurotutiui  canfaria,  Hedlev  and  Petterd. 
Polinicei'  imhi-tmMiin,  Ten,  Wools. 
PonJeda  ennu-tilii,  An;s,'aH. 
Puromyn  tnidota,  Hedley  aud   Petterd. 
Kimm  JUodiu-Ui,  Hedley  and  Pettenl. 
/Cuc/w/ortia  aciwiitmta.  Smith. 

„  lacUa,  Hedley. 

Sci/ff  morchii,  Anga-s. 
yVivAm  lain-elaau;  Ten.  \^\Nnls. 
Tihi-riii  iii/idufa,  A.  Adams. 
Tiii/ihoH  iinilwtiii,  W'atsiHi. 
„  htminiihi*.   PettfnI. 

„  Ki'mjilfj;   He<iley. 

r>n-l«.„illa  ou^trk-tH,   Smith. 
Ti'iT't-Hn  •/••^:tf'''<>H""">  Donald, 

,,         /)/iilipjif)ijiiji,  W(itsi>n. 
.hnmlii.   Reeve. 
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Veneriatrdia  aavatita,  Hedley. 
I'erd'corrfia  r/urmboidea,  Hedley, 
Wiljita  utidulaln,  Lanutrck. 
Vnlpfcu/n  minnida,  Smith. 

„  tanntamcn,  Ten.  Woods. 

XfHophora  tatfi,   Harns. 

Tlie  nt'w  ttn(!  noU-wortliy  species  include  the  following: 

CocciLENA  TASMANICA,  PUsbyy,  »jl. 

Amno-i  p<n-m,  Aiigius  vaiv  tiutmanica,  Pilsbry,  The  Nautilus, 
viii.,  1H95,  \i.  \'2>^  ;  Xncnlla  Itminanica,  Tate  and  May,  Proc. 
Linn.  S.K!.  N.  S.  Wales,  xxvi.,  1901,  p.  411,  pi.  xxviL,  f.  89- 
90  ;  Ci>c-'idina  nfvi<l'uiH>diii,  Hedley,  Mein.  Austr.  Mus.,  iv , 
190:»,  p.  331,  f.  64. 

The  pivsence  of  an  inroUed  often  caducous  apex  directed  the 
aHsigiiment  of  this  species  to  Ciievnlhui,  and  as  that  genus  had  not 
been  repurt^ni  from  AuNti'ala:<ia,  the  shell  v/oh  by  one  of  us  described 
as  new.  Mr.  W.  L.  May  pointed  tiut  the  .similarity  between  iV. 
tattauinici  and  C.  m^ridiimalU.  After  interchange  of  specimens 
we  agree  that  they  are  identical.  Mr.  H.  Huter,  who  Iio1<]h  a  co- 
tvpe  and  joineil  in  the  diiscussion,  arrives  at  the  *uiine  concluaiun. 
'f  he  species  has  i-ecently  oceuiTsd  in  deep  wat«r  off  the  New  Zea- 
land const. 

MOSILKA    OLEATA,  «p,  nov. 

(Plat«  xxxvii.,  fig.  1). 
Shell  rather  large,  thin,  regularly  turbinate,  liase  flattened, 
periphery  subanglefl,  wpire  devated.  Whorls  seven,  gradually 
increasing,  regularly  niuiided  except  a  narrow  flat  step  below  the 
suture.  Colour  beneath  white,  above  pale  cinnamon  with  darker 
radial  streaks  on  the  ia-st  wborl.  Entira  suiface  glossy,  as  if  well 
oiled.  Sculpture  :  closely  scoi-ed  by  shaip  spiral  cuts,  which  are 
deepest  about  tlie  periphery,  fainter  midway  up  the  whorl  and 
%'iLnish  from  the  base  and  from  the  first  four  whorls.  On  the 
penultimate  whorl  between  the  inseilion  of  the  lip  and  the  suture, 
there  are  sixteen  of  these  impressed  spirals.  The  flat  interspaces  are 
obliquely  crossed  by  faint  irregular  growth  lines.  Apertui-e  very 
oblique  ovate,  upper  insertion  carried  far  forwaitl,  connected  with 
the  lower  by  a  thin  dull  film  of  callus.  Lip  ijuite  sharp,  within  a 
white  edge  is  followed  by  a  brown  Ixniler  and  that  again  by  a 
nacreous  layer.     This  seiiuencp  aguin  iippcfii-H  ulong  tlie  interior 
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suture.  Umbilicu.<)  a  broad  open  funnel,  penetrating  to  the 
initial  whorl,  margined  by  a  bended  funivie  which  endu  in  »n 
expansion  on  the  columella  baae.  The  interior  of  the  umbiticua 
is  spirally  scored  like  the  periphery,  and  m  undercut  at  the 
junction  of  each  whorl.  Height  12  mm.;  major  diameter  16 
mm.  ;  minor  diameter  13  mm. 

A  single  perfect  specimen  from  two  hundred  and  fifty  fathoms, 
twenty-three  miles  east  of  Sydney. 

EUAHCINCLA   SUPERBA,  J</).   TfT. 

(Plate  xxxvii.,  figs.  7  and  S). 

Shell  large,  elevated,  oval,  rather  thin,  apex  much  incurved  and 
overhanging  at  five-sixths  of  the  length.  The  sides  are  arched  so 
that  the  shell  only  touches  a  plane  surface  by  it«  extremities. 
Colour,  exterior  gray,  interior  white.  Fissure  deeply  slit. 
Sculpture  ;  about  sixty  sharp  elevat«d  radiate  riblets  which  frill 
the  interior  margin  and  are  parted  by  narrow  deep  interstices  in 
which  arise  fine  secondary  riblete.  A  concentric  series  of 
numerous  dense  imbricating  scales  traverse  both  ribs  and  furrows. 
Slit  fascicle  elevated,  two  thin  erect  walls  include  fine  close 
curved  transverse  scales.  The  interior  of  the  fascicle  is  marked 
by  a  heavy  streak  of  callus.  Length  24  mm.  ;  breadth  18  mm.  ; 
height  9  mm. 

A  single  specimen  from  two  hundred  and  fifty  fathoms. 

This  is  the  largest  Australian  species,  and  only  two  or  three 
species  in  the  world  exceed  it  in  size. 

Cyclostrbma  johnbtosi,  Hedd^mie. 

Cye/oglrenui  johnstoni,  Beddome,  Proc.  Rov.  Soo.  Tasm.,  )882 
(1883),  p.  16«  ;  Id.,  Tate,  Trans.  Hoy.  Soc  a  Austr,  xxiii., 
1899,  p.  215,  pi.  vii.,  f.  7a,  fi. 

Two  specimens  of  this  Tasmanian  species  ti'om  three  hundred 
fathoms,  are  the  means  of  adding  it  to  the  fauna  of  this  State. 

TiBBRIA  NITIDULA,   A.    Adttms,  fj). 

(Plate  xxxviii.,  fig.  13). 

Symola  nitidula,   A.  Adams,  Ann.  Mag.  Nat.  Hist.,  I860,*(3), 

vl,  p.  335. 
Pyramidella  nitidrUa,  Sowerby,  Conch.  Icon.,  xv.,  1865,  Pyiami- 

della,  pi.  v.,  f.  35. 
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Odmtomia  (OMineita)  nitidtda,  Watson,  Chall.  Rep.,  Zool.,  xv,, 
1886,  p.  487. 

"This  species,"  remarks  Dr.  W.  H.  Dall,*  "is  venr  widely  dis- 
tributed, both  in  area  and  depth."  Its  range  extends  from  Japan 
to  the  Mediterranean  and  West  Indies,  but  it  has  not  been 
recorded  before  from  the  Southern  Hemisphere.  In  our  collection 
it  is  represented  by  a  single  specimen  7  mm.  long,  taken  in  two 
hundred  and  fifty  fathoms. 


RI8BOA  FILOCINCTA,  ap.  rwv. 

(Plate  xixvii.,  fig.  2). 

Shell  small,  opaque  and  rather  solid,  broadly  ovate,  narrowly 
perforate.  Whorls  five,  of  which  one  and  a  half  compose  the 
protoconch,  ventricose,  the  earlier  whorls  angled  above,  the  last 
rounded,  rapidly  increasing,  not  descending  at  the  aperture, 
sharply  constricted  at  the  sutures.  Sculpture :  protoconch 
Bmooth,  in  adult  shell  the  radials  first  predominate,  gradually 
grow  denser  and  finer  and  are  at  last  exceeded  by  the  spirals. 
The  body  whorl  carries  twelve  sharp,  erect,  wide  spaced  spirals, 
of  which  the  upper  are  latticed  by  forty-two  radial  riblets  pro- 
ceeding from  the  suture  and  fading  at  the  periphery.  Twenty 
stronger  i-adial  ribs,  whose  interstices  are  traversed  by  five  spirals, 
croHB  the  penultimate  whorl.  The  i-emaining  whorl  and  a  half 
has  twenty-one  coarse,  wide  set  radials,  with  a  spiral  thread  above 
and  below.  Aperture  perpendicular  ovate,  fortified  by  a  thick 
outstanding  varix.     Length  3  mm. ;  breadth  1*7  mm. 

Several  specimens  from  both  hauls. 


BrrnUM   FDflCOCAPITOLDM,  ip.  JMH* 

(Plate  xxxviii.,  figs.  10  and  11). 

Shell  rather  large,  thin,  broad  at  tbe  base,  with  straight  sides, 
tapering  to  a  sharp  point,  angled  and  contracted  at  the  base. 
Colour  pale  purple,  granules  white,  protoconch  chocolate  brown. 
Tbe  individual  drawn  has  fifteen  whorls  in  a,  length  of  eleven  mm., 
bat  a  larger  decapitated  example  is  thirteen  and  a  half  mm.  for 


<  JHll—BuU.  Hu^  Comp.  Zool.,  i' 
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eleven  remaining  whorls.  Sculpture  :  the  adult  shell  commences 
with  simple  riba  springing  from  the  surftice  above  and  below  and 
projecting  at  the  periphery.  The  gradual  appearance  of  spiral 
sculpture  depresses  the  ribs  in  the  middle  and  elevates  them  above 
and  below  in  angular  tubercles.  Finally  the  ribs  break  up  into 
bead  rows,  the  last  whorl  having  a  smooth  central  belt  through 
which  runs  a  spiral  thread,  on  either  side  lie  tirst  a  large  and  t^en 
a  small  bead  I'ow,  containing  about  nineteen  grains  to  a  whorl ; 
no  varix  is  present.  The  suture  is  impressed  and  sinuous.  Pro- 
tococh  sharply  differentiated  by  substance,  colour  and  sculpture, 
of  four  whorls  with  a  double  keel  an<l  delicate  radial  ribleta, 
tei'minating  in  a  deep  bay  above  a  long  and  naii-ow  lobe.  The 
concave  base  niectu  the  periphery  at  a  siiaip  angle  and  is  orna- 
mented by  a  few  shallow,  wide  spm«d  i»nceiitric  grooves. 
Aj>erture  oblique,  Rubi|uadrate  ;  lip  sliiirp,  simple,  the  short  canal 
is  merely  a  deep  sinus.     Length  1 1  mm. ;  bi'eadtli  3  mm. 

A  few  dead  shells. 

After  Jiilt'iHta  i/rannrium,  the  novelty  is  one  of  the  largest 
Australian  members  of  the  genus.  The  preseuce  of  a  sinusigera 
pixitoconch  is  of  intei-est,  but  we  have  not  sufticieiit  data  to  now 
discuss  its  telcnlogical  significance. 


CeBITHIOPSIS   CACtlMINATDS,  "p.   >Mif. 

(Plate  xxxvii.,  fig.  4). 

Our  bmken  specimens,  though  exhibiting  features  suflicient  to 
separate  them  from  known  species,  do  not  supply  the  material  for 
a  complete  description.  Shell  very  long,  slender  and  gradually 
tapering  to  an  inflated  two-whorled  protoconuh,  each  whorl  o^■e^- 
hanging  its  successor  pagoda-wise.  Colour  grey.  Whorls  at 
least  nineteen.*  Sculpture  ;  each  whorl  curries  about  thii-teen 
longitudinal  folds  which  taper  upwards  and  do  not  continue  from 
whorl  to  whorl.  Three  spiral  belts  and  interveniiig  shallow 
furrows  of  corresponding  width  develop  beads  on  the  radials. 
The  lowest  Hiain  of  beads  is  the  most  piximinent,  and  those  above 
diminish  in  succession.  Beneath  the  largest  bead  row  is  a  narrow 
revolving  double  thread.  The  beads  are  more  polished  than  the 
intei-stices.  Towards  the  summit  the  spiral  sculpturufades  away, 
a  sutural  furrow  persisting  longest.  Tiie  first  t»'o  adult  whorls 
have  only  radial  ribbing.  Jjciigth  of  imperfect  specimen  10  mm. ; 
breadth  2  mm. 
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The  slender  tapering  spire  and  triple  row  of  unequal  beads 
marks  the  species  as  cleariy  diiTerent  from  Australian  eo-generic 

Two  specimens  from  two  hundred  and  fifty  fathoms. 


CVMATIUM    KAUPYLA,  Wal»»t,  np. 

A'liMiiria  knmpyla,  Watson,  Joum.  Linn.  Soc.,  Zoot.,  xvi.,  1883,  p, 
594  ;  A'.  Kampyla,  Watson,  Chall.  Rep.,  Zool,  xv.,  1886,  p. 
405,  i»l.  x\v.,  f.  12 ;  Lampusia  nodocoetnUi,  Tate  and  May, 
Trans.  Roy.  Soc.  S.  Austr.,  xxiv.,  1900,  p.  90;  Id.,  Proc. 
Linn.  Soc.  N.  8.  Wales,  xxvi.,  1901,  p.  355,  pi.  xxiii.,  f.  2; 
Lotoriuui  itodixwfalum,  Ketiteven,  Proc.  Linn.  Woe.  N.  8. 
Wales,  xxvii.,  ISOii,  pp.  463,  479,  f.  1  and  4. 

A  full  series  taken  in  each  haul  by  the  "  Woy  Woy,"  and 
reference  to  a  "Challenge"  co-type,  enables  us  to  connect  the 
immature  shell  describe*!  by  Tate  and  May  with  the  adult  form 
discovered  by  the  "  Cimllengei'."  All  codes  of  nomenclature 
Agree  that  an  author  \a  not  p'^rmitted  to  alter  a  name  once  pub- 
lisheil,  the  first  form  of  the  specific  name  is  therefore  here 
adopted.  The  change  from  "  kampyla  "  to  "  campyla  "  proposed 
by  Dr.  Watson  would  bu  particularly  inconvenient  for  an  index. 


CORALLlOPHtLA    LISCHKEANA,    Dunker,  8p. 

Rnpnna  Hwkieanit,  Dunker,  Index  Moll.  Mar.  Jap.,  1882,  p.  43, 
pi.  i.,  f.  1,  2,  pi.  xiii.,  f  26,  27:  Purpura  sTtala,  Hedley, 
Austr.  Mus.  Mem.,  iv.,  190.1,  p.  3«2,  f.  95,  96;  M,  Prit- 
clmrd  and  Gatliff,  Pi-oc.  Roy.  Soc.  Vict,,  (n.s.),  xviii., 
1906,  p.  44. 

Several  specimens,  one  alive,  of  this  Japanese  species  were 
captured  at  two  hundred  and  fifty  fathoms.  This  series  connects 
the  adult  with  the  young  shell  described  as  Purpura  f.rtata. 


MVKKX    LICINUS,  »p.  fUW. 

(Plate  xxxvii.,  fig.  6). 

Shell  rather  small,  thort,  broad,  angled  at  the  shoulder,  obliquely 
biconiciil.     Canal  short,  open.     Apex  acute,  bent  away  from  the 
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shell's  axis.  Colour  pale  brown,  inner  Up  light  purple.  Whorls 
BIX  and  a  half,  rapidly  increasing.  Sculpture  :  numerous  varices 
eight  to  the  last  whorl,  beset  the  shell.  They  are  low,  but  erect, 
feebly  denticulate,  descend  obliquely  from  the  shoulder  to  the 
base,  above  the  shoulder  converge  very  obliquely  to  the  suture 
across  an  excavate  unribbed  space.  On  the  upper  whorls  they 
fade  rapidly,  becoming  extinct  on  the  penultimate.  The  inter- 
vaiiceal  spaces  ai*  traversed  by  stout  spiral  ribs  divided  by  broad 
deep  grooves,  about  a  dozen  appearing  behind  the  aperture,  no 
scales  occur  on  ribs  or  in  grooves.  Outer  lip  expanded,  smooth 
within,  denticulate  without,  edged  with  concentric  frills.  Inner 
lip  straight  below,  arched  medially,  its  margin  expanded,  free. 
Length  17  mm. ;  breadth  13  mm. 

A  single  living  specimen  from  two  hundred  and  fifty  fathoms, 
which  may  not  be  adult. 

Pleurotoma  casbaria,  gp.  not: 
(PUt«  xxxvii.,  fig.  5). 

Shell  thin,  slender,  fusiform,  spire  keeled  and  turreted,  baiM- 
conti-acted.  Whorls  seven,  including  a  whorl  and  a  half  of  pro- 
toeunclt,  parted  by  linear  rather  oblique  impressed  sutures. 
Colour  varying  from  pearl  grey  to  pale  orange,  usually  cheese 
colour.  Sculpture  :  the  protoconch  is  glassy  with  rounded  whorls, 
the  adult  smooth  and  somewhat  glossy  though  duller  than  the 
protoconch.  The  peripheiy  is  sharply  pi-oduced  into  a  projecting 
keel,  the  fasciole  set  witli  pointed  radiating  tubercles,  of  which 
the  penultimate  whorl  bears  eighteen,  these  tubercles  continue 
upwards,  diminishing  propoilionately  to  the  protoconch,  bub 
downwards  they  degenerate  on  the  last  whorl  to  imbricating 
scales.  The  unarmed  keel  slightly  rises  at  its  termination, 
biinging  the  shelf  above  it  nearer  to  the  horizontal.  The  fasciole 
ends  in  a  deep  and  naiTow  slit.  Canal  open,  produced,  bent  a 
little  to  the  right.  Under  the  lens  delicate  growth  lines  appear 
which  diverge  acutely  above  and  below  the  keel,  crossing  the  base 
they  are  flexed.  Aperture  narrowly  pyriform,  a  callus  spread  on 
the  inner  lip.     Length  13  mm. ;  breadth  5  mm. 

Several  specimens  were  obtained. 

Bathttoma  agnata,  »p.  twv. 
(Plate  xuvii.,  fig.  3). 
Shell  fusiform,  biconical,  solid,  each  spire  whorl  prominently 
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angled  at  ite  centre  by  a  tuberculate  keel.  In  the  series  before 
us  the  proportion  of  length  to  breadth  varies  considerably. 
Whorls  eight,  including  a  protoconch  of  a  whorl  and  a  half. 
Colour  pale  cream  with  an  evanescent  purple  tinge  In  the  aperture. 
Sculpture:  the  auture  ia  slightly  puckered  by  small -radiating 
folds  which  run  out  before  reaching  half  way  to  the  keel.  Along 
the  keel  are  prominent  wide  spaced  tubercles,  numbering  on  the 
penultimate  about  seventeen,  each  truncated  In  front  and  sloping 
at  the  back  to  the  base  of  its  predecessor.  Behind  the  aperture 
these  sometimes  degenerate  into  ci-owded  imbricate  scales. 
Below  the  keel  the  radial  sculpture  Is  resumed  at  Indistinct  for- 
wardly  curved  riblets.  Fine  raised  spiral  tlireads  extend  fi-om 
the  tip  of  the  canal  Ut  the  pi-otoconch.  In  the  hollow  supra- 
carinal  shelf  they  are  small  and  close  together ;  below  the  keel, 
amounting  on  the  last  whorl  to  about  forty,  they  are  wider 
spaced,  often  alternating  in  size  and  tend  to  be-  knotted  by  the 
radials.  Protoconch  smooth  and  very  glossy,  dome  shaped,  a 
whorl  and  a  half,  ending  with  a  sinus.  Aperture  narrow,  peipen- 
dicular.  Outer  lip  very  deeply  insinuat^^  at  the  keel,  tiien 
sweeping  forward  in  a  full  curve.  Columella  bixMid,  heavily 
calloused,  excavate  above,  swollen  and  twisted  below.  Lengtn 
17  mm.  i  breadth  11  mm. 

Several  specimens  from  two  hundred  and  fifty  fathoms. 

The  lines  of  specific  distinction  appear  to  be  drawn  narrowly  in 
this  genus  and  to  depend  chiefly  upon  sculpture.  The  novelty 
appears  intimately  related  to  P/enroloma  (G^motin)  etu/onia, 
Watson,*  differing  by  the  sharper  keel,  more  elevated  tubercles 
and  generally  coarser  sculpture. 

It  was  evidant  from  literature  that  in  size,  shape  and  substance 
our  species  made  a  near  approach  to  certain  Tertiary  forms  named 
by  Prof.  R  Tate.  We  therefore  sought  the  opinion  of  Mr.  J.  Den- 
nant  on  their  inter-relationship,  who  very  kindly  replied,  11th 
March,  1906,  as  follows  :— 

"  The  Bathytoma  submitted  is  allied  to  B,  pritehafdi,  Tate,' 
from  the  Gippsland  Miocene,  and  to  B./ontinn/ie,  Tate,'  a  common 
shell  in  the  Oligocene  beds  at  Spring  Creek.     From  tlie  first  it  is 


s  Wation— Joum.  Linn.  Soc.,  iv.,  1881,  p.  405;    W.  -OiaU.  Kep.,  Zi>oI., 

lY.,  1886,  p.  300,  pi,  II.,  f.  7. 
•  Tate— Joum.  Roy,  Soc.  N.  S.Walen,  mii.,  1»9S  (1891),  p.  175,  pi.  x..  f.  -i. 
'  Tale— ioc  cU.,  p.  175,  pi.  i.,  f.  4. 
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disttiiguislied  by  it»  sharper  keels,  plain  sutures,  imd  far  finer 
ornament ;  and  from  ttie  second  by  its  lens  ornate  keels,  as  well 
as  by  the  convexity  of  the  posterior  sutural  areas.  Of  the  two 
remaining  lipecies  in  ViclMiian  Tertiary  strata,  B.  decomposita, 
Tate,  bos  a  much  shorter  spire,  while  li.  aiufnnti/ro7ui,  Tate,  is 
characterized  by  rounded  keels  and  overlapping  sutures.  The 
recent  species  is  thus  easily  separable  from  any  of  itn  fossil 
congeners." 


TeBEBRA   LAURETAS*,    Ten.  H'oodB. 

{Plate  xxxvii.,  fig.  9). 

Tn-t^m  /awelaiur.  Ten.  Woods,  Proc.  Linn.  Soc.  N.  S.  Wales,  ii., 
IHTd,  p.  262. 

ITiis  unfigured  species  has  hitherto  been  known  only  from  a 
sin^'le  specimen,  the  type  now  in  the  Australian  Musem,  which 
has  ten  wliorls  in  a  length  of  twenty  millintetres.  A  fine  specimen 
with  sixteen  whorls  in  a  length  of  forty-one  millimetres  was  taken 
in  three  hundred  fathoms,  and  proiidpd  the  material  for  the 
illustration  now  presented. 


CASTKLLAItlA   800BIXA,  "J).  IWd". 

{Plate  xxxviii.,  fig.  12). 

Shell  small,  .solid,  -biconical,  tabulate,  imperfoiiite,  rough 
sculjiturnl.  Colour  grey  (?  bleached).  Whorls  five,  including 
the  pi-oteconch,  each  with  a  broad  concave  shelf  im  the  summit, 
pei'|>endicular  at  the  sides  and  contracted  at  the  base.  Proto- 
coneh  papillate,  smooth,  a  whorl  and  a  half  wound  obliquely  b> 
the  axis  of  the  main  shell.  Sculpture  :  sharp  crested  wave  ribs 
traverse  the  whorls  obliquely,  between  and  parallel  to  these  are 
fine  growth  lines  ;  on  the  last  whorl  the  ribs  amount  to  fifteen. 
The  radials  are  ci-ossed  by  spiral  rained  cords,  which  develop  a 
tultercle  at  the  passage  of  each  radial,  between  each  cord  one  or 
more  raised  thi-eads.  Aiierture  oblique,  subtriangular.  Columella 
with  three  plaits,  the  upper  very  oblique.  Inner  lip  overlaid  with 
a  mici'oseopically  granular  callus ;  outer  grooved  internally. 
Length  8  mm. ;   breadtli  5  mm. 

Tlie  new  species  can  best  be  compared  with  a  Poi-t  Curtis  form 
provisionally  identified  as  C.  aimlrulie,  Sowerby,  than  which  the 
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novelty  is  less  harslily  nciilptured,  hus  »  difierent  protouonch,  »od 
ia  smaller  in  pi-opoitiuti  U>  the  number  of  whorls. 

One  deud  itpeciaieii  from  three  hundred  fathoDOB,  another  from 
two  hundred  and  fifty  fathoms. 


Carinaria  australis,  (Juoy  &  Gaimard. 

Cariiiaria  aiwlralin,  Quoy  and  Gaimard,  Voy.  Aeiti'ulabe,  Zool., 
ii-  I«33,  p.  3a4,  pi.  xxix.,  f.  fl,  13  ;  Id.,  Smith,  Challenger 
Rep.,  Zool.,  xxiii.,  1888,  pt  Ixxii.,  p.  35  ;  Id.,  Vayssiere, 
Result.  Camp.  Scient.  Prince  Monaco,  fas.,  xxvi.,  1904,  p. 
22,  pi.  i.,  f.  11,  16  ;  Id.,  Verco,  Ti-ans.  Roy.  Soc.  S.  Auatr., 
xxix.,  1905,  p,  171. 

Our  single  specimen  addx  a  genus  and  a  a[>ecies  to  the  fauna  of 
this  State.  After  a  lapse  of  more  than  seventy  years,  during 
which  iin  examples  were  reported,  it  was  retnkt.'n  within  a  few 
weeks  here  and  oft  the  South  Australian  eoaMt. 


AmUHIUH  THETIDI8,   lledley. 

(PlaU'  xxxviii.,  figs.  18  and  19). 

ihetidi^,  HiKlley,  Austr.  Mub.  Mem.,  iv.,  1902,  p.  304, 
f.  49. 

No  complete  specimen  of  this  species  has  been  taken.  Both  the 
"  Woy  Woy"  hauls  produced  a  series  of  separate  right  valves,  and 
on  a  right  valie  the  species  was  founded.  In  their  company 
appeared  a  series  of  separate  Jm«Hium  left  valves  of  corresponding 
size  and  shiqie,  but  of  discre|)ant  sculpture,  one  of  which  is  hei'e 
figured.  In  relat«d  forms  the  exterior  of  the  right  and  left  valves 
are  differently  oniamented,  so  pending  the  proof  of  attached 
valves,  we  accept  these  left  valves  as  the  missing  halves  of  A. 
tketidig. 


LlMEA  MUHBAVI,  Smith,  »p. 

Lima  murrayi.  Smith.  Proc.  Zooi.  Sue.,  1891,   [>.   444,   pi.   xxxv., 

f.  26. 
Linmt  acclinig,  Hedley.  Rec.  Austr.,  Mus.,  vi.,  [905,  p.  46,  f.  lO. 
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The  figure  of  L.  murrayi  indicates  rtulial  ribs  divergent  along 
the  median  line,  a  feature  not  mentioned  in  the  deHcription. 
Partly  in  I'eliance  on  this,  and  partly  prejudiced  against  the 
Australian  habitat  by  the  European  species  i-eputed  to  have  oc- 
curred with  it,  Limea  accHntu  was  distinguished  as  new.  Having 
now  recognised  several  of  the  "Challenger"  164  B  mollu^-a  and 
<x)ntirmed  their  Australian  habitat,  we  would  withdraw  L. 
arelinig  as  a  ptubable  synonym  of  L.  mwn-ayi,  and  follow  the 
(lesei-iption  of  the  latter  whei-e  it  eonflicts  with  the  illustration. 


LiMoPsiR  EKEcri's,  g}i.  nov. 

(Plate  xxKviii.,  figs.  14  and  15). 

Shell  small,  solid,  nearly  equilateral,  less  oblique  than  usual, 
comparatively  high  and  short.  Colour  wliit^^  Sculpture  :  about 
twenty  concentric  reverse-imbricating  fold-",  the  inner  weaker  iwid 
more  wido  spaced,  crossed  by  faint  r.idiating  ribletA.  iJmall  pita 
and  interlocking  tubercles  are  set  round  the  iinier  bevelled  margin 
but  Hj^cend  only  half  way  from  the  vetiti'al  edge.  The  tei^th  are 
disposed  in  two  series,  jtartcd  by  a  blank  space,  anteriorly  about 
seven,  nearly  perpc-iidicular,  posteriorly  about  six,  passing  from 
oblique  to  horizontal.  Area  extremely  deep,  with  a  narrow 
median  chondrophoi*.     Height  4  mm.  ;  length  37  mm. 

The  unusual  depth  of  the  area,  and  diverse  inclination  of  the 
antiTior  and  posterior  teetli,  differentiate  this  from  other  Aus- 
tralian species. 

Two  separate  and  worn  valves  from  two  hundred  and  fifty 
fathoms. 


PonoMYA  UNDOSA,  flp.  nov. 

(Plate  xxxviii.,  figs.  16  and  17), 

Shell  sniiiU,  oblong,  moderately  inflated,  anterior  end  rounded 
ventral  moi'gin  produced,  posterior  end  rather  squai'e,  doi'sal 
margin  rather  straight.  A  low  oblique  wave  ridge,  pi-eceded  by 
a  shallow  hollow,  runs  from  the  umbo  to  the  posterior  xentral 
angle,  where  it  projects.  Umbo  praminent,  inflated,  the  space  in 
fn)rit  of  it  deeply  excavate.  Abrasions  e.\htbit  a  smooth  na«r«>us 
whit*'  shell  beneath  the  tliin  pale  yellow  epidermis.  The  latter 
carries  dense  minute  warts,  increasing  in  size  towaixls  the  margin. 
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and  disposed  in  radiate  aiid  concentric  lines.  Interior  brilliantly 
pearly,  the  muticle  scars  indistinguishable  in  our  specimen.  The 
inner  ventral  margin  faintly  minutely  crenulated.  Length  5-5  ; 
height  4-8  mm. 

Thb  appears  to  most  resemble  P.  eymata,  Dall,'  from  the  west 
tropical  Atlantic,  than  which  it  seems  to  be  shorter,  with  a  more 
feeble  and  oblique  fold. 

Two  odd  valves  from  two  hundi'ed  and  fifty  fathoms,  and 
fragments  of  larger  specimens  from  three  hundred  fathoms. 


~  DsU—Froc.  U.S.  Nat.  Mm.,  lii.,  1S89,  p.  289,  pL  Tiii.,  f.  4. 
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STUDIES    IN    AUSTRALIAN    SHARKS,   No.    3. 

By  EwiAR  R.  Waite,  F.L.S.,  Zoologist. 

(Platen  xzzix.-xli.). 

Carcharias  brachvl'RUs,  Gtintk«r. 

(Plate  xnxix.). 

C'areharum   hrtKhynriin,  Giinther,  Cat.   Fish.    Brit    Alus.,  ™i., 

1870,  p.  369. 
Cnre/uiruu  macrunui,  Ramsay  and  Ogilby,  Proc.  Linn.  Soc.  N.S. 

Wales,  (2),  ii,,  1887,  p.  163. 

Dr.  Giinther's  (lexcriptiun  was  based  upon  a  stuffi^  example, 
and  under  the  circumMtances,  auch  plastic  characterg  as  the  shape 
of  the  mouth  and  the  snout  can  srarcely  be  rejfarded  as  affording 
reliable  specific  charauten.  Messrs.  Ramsay  and  Ogilby,  however, 
draw  attention  to  these  features  as  providing  recognisable  points 
whereby  to  distinguish  a  species  described  as  new. 

The  omission  of  C.  macruntg  from  my  "  Synopsis  of  the  Fishes 
of  N.  S.  Wales '"  would  indicate  that  I  regaidwl  this  name  as  a 
synonym,  an  opinion  strengthened  by  the  examination  of  a  speci- 
men recently  received  in  the  flesh.  This  was  forwarded  from 
Lake  Macquarie  by  Mr.  James  R.  Rumsey,  and  is  a  female,  840 
mm.  in  length.  It  is  illustrated  on  the  accompanying  plate, 
which  provides  an  accurate  representation.  Messrs.  Ramsay  and 
Ogilby  describe  the  eyes  as  being  rather  nearer  to  the  end  of  the 
snout  than  to  the  anterior  gill  opening  ;  the  former  measurement 
was  evidently  taken  round  the  curve  of  the  snout,  and  yields  a 
much  longer  line  than  can  be  shown  in  a  profile  drawing.  The 
phrase  "  the  space  between  the  dorsal  fins  being  rather  more  than 
one-third  of  the  distance  between  the  end  of  tlie  second  and  the 
base  of  the  caudal"  is  incorrect,  and  should  read  "the  space 
between  the  dorsal  fins  is  three  times  that  between  the  second 
dorsal  and  the  base  of  the  caudal."  The  position  of  the  anal  is 
not  mentioned  in  the  description  of  C.  mact^rus:    I   find  ita 

'  Wailf-  Mem.  N.  S.  «■«!.■»  Nal.  Club..  No.  2.  1904,  p.  7. 
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origin  to  be  beneath  the  middle  of  the  second  doi'snl  while  Dr. 
fiiintlier  dettcribeM  it  u  being  oppotite  to  that  fin. 

This  shark  is  locally  known  as  the  "Wliaier,"  and  the  following 
account  is  by  the  late  Mr.  Edward  S.  Hill,'  written  over  thirty 
years  ago,  when  the  Bpeciea  seems  to  have  been  commoner  than 

''This  shark  attains  only  in  its  adult  state  to  the  length  of 
five  or  six  feet ;  tlie  nioutli  is  of  a  crescent  shape,  armed  unclei- 
ueath  and  around  with  tlii*e  or  four  i-ows  of  sharp  teeth,  and  the 
point  of  the  nose  is  almost  of  a  transparent  Miih«bance  ;  it  is  gre- 
garious, and  may  l>e  caught  on  a  moonlight  night,  in  the  early 
part  of  the  year,  by  the  score,  provided  you  have  good  tackle. 

A  boat  was  in  search  of  the  mullet  one  fine  night,  just  north  of 
the  Sydney  Heads,  with  a  long  and  strong  net,  when  the  crew  of 
fishermen  saw  what  to  them  appealed  a  fine  school,  and  shot 
round  it ;  but,  to  their  astonishment  it  was  wlialers,  and  they 
succeeded  in  hauling  over  one  hundred  and  fifty  of  tliese  shiu-ks, 
averaging  about  five  feet  long. 

In  strong  tide  rips  like  that  of  Port  Stephens,  at  the  Spit  in 
Middle  Harbour,  or  on  the  shallows  near  the  Sow  and  Pigs  and 
off  Heeny's  Head  in  Botany,  they  arc  troublesome,  and  will  bite 
off  as  many  hooks  a»  you  please  ;  they  afford  good  sport  when  you 
are  inclined  that  way  and  have  good  lines  and  hooks. 

At  Middle  Harbour  wo  were  very  successful  when  we  went  on 
purpose  t«  fish  for  these  sharks ;  then  we  hail  hooks  protected 
with  wire,  and  of  a  good  size.  The  female  when  caught  was  fi-e- 
quently  opened,  to  examine  tlie  o\'aries  and  count  the  young 
sharks  attached  to  the  outside  of  each  egg  by  the  umbilical  coi-«l. 
These  were  three  or  four  inches  long,  and  the  moment  tliey  weiv 
liberated  would  swim  about  and  become  a  prey  to  the  others. 

The  whaler  at  this  season,  and  in  such  position,  will  take  a  bait 
of  anv  kind  pretty  well,  even  in  day-time,  and  pull  tolerably 
strong,  and  depend  on  the  shaip  teeth  to  cut  the  line  whenevei- 
they  please.  It  is  curious  and  interesting  to  see  their  maiUBuvres, 
endeavouring  to  get  free  when  they  are  secured  with  good  tackle. 
First  they  will  run  ;  then  they  will  get  their  shoulder  towards 
the  line,  so  that  they  might  cut  it  across  with  the  con>ei-  of  their 
mouth  ;  this  failing  they  will  then  have  recourse  to  rolling,  to  tiy 
their  main  strength.  However,  as  you  continue  to  haul  them  in, 
they  will  unroll,  and  tiy  every  dodge  to  get  loose,  till  a  blow  with 


»  Hill     SudBfi,  Mail,  IH74 
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a.  club  on  the  point  of  the  nose  quietens  them.  It  is  astonishing 
how  easily  they  are  stunned  by  a  blow  on  that  part ;  on  any 
other  place  the  same  would  have  no  effect." 


EoG-CASES  OF  THE  CaT  SHARKS. 

The  two  types  of  egg-cases  illustrated  on  Pis.  xl.  and  xli.  are 
not  uncommon  on  the  coasts  in  the  neighbourhood  of  Port  JaclcHon, 
but  so  far  I  have  not  succeeded  in  determining  to  what  species  of 
Shark  they  respectively  belong.  The  majority  of  the  cases  which 
I  have  examined  have  been  castrup  on  the  beaches,  empty.  The 
few  I  have  seen  alive  have  had  the  embryos  insufficiently  de- 
veloped to  make  determination  a  certainty.  They  doubtless 
belong  to  the    Scyliorhinidie,  of  which  we  have  two  members, 

assigned  to  the  genera  Vatulu»  and  Paras- 

cylliiim  respectively. 

Catulus  analis,  Oyilhy,  ap. 

(Plate  St.,  and  Fig.  38). 

■,        iSeylHum  anal',   Ogilby,    Proc.    Linn.    Soc. 
.\  N.  S.  Wales,  x.,  1885,  pp  .445,  464. 

■.  \      SeylliorkiHUa  aiudin,  Ogilby,  toe.  cit.,  (2),  iv., 

1889,  p.  180. 
Catidus  atutlin,  Waite,  Mem.  Austr.  Mus., 

iv.,  1899,  p.  31,  pi.  ii.,  fig.  1. 

This,  the  smaller  of  the  Cat  Sharks,  attains 
a  length  of  570  mm.,  and  to  it  I  tentatively 
assign  the  eftg-case  iltustnvted  on  PI.  xl. 
Tlie  body  of  the  case  is  comparatively  long 
and  narrow,  maximum  examples  measuring 
73  mm.  in  length  and  25  mm.  in  width.  Tlie 
exact  size  and  shape  of  a  large  specimen  is 
depicte<l  at  fig.  38,  and  a  contained  embryo 
measuring  32  mm.  in  length,  was  developed 
only  sufficiently  to  enable  it  to  be  identified 
as  u  member  of  the  family.  The  plate  shows 
an  egg-case  in  nin,  attached  by  its  tendrils 
to  a  »e«-wee<l  ( FkyUo»p<>ra  cimu>»a).  In 
colour,  the  egK-<-JU*  oi  the  Spotted  Cat  Shai'k 
Fig.  3H,  \n  usually  dark  brown,  though  some  speci- 

Cntulvt  aiialu,  Ogilby,    mens  are  much  lighter  in  tint. 
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PABAaCYLLIUM   COLLARB,    Rarmay  <t  Oyilb)/. 

(PUte  xli.). 

ParascjfUium  collare,  Ramsay  aiid  Ogilby,  Proc.  Linn.  Soo,  N.  S. 
Wales,  (2),  iii.,  1888,  p.  1310;  Waite,  Mem.  Auatr.  Mus., 
iv.,  pi.  ii.,  fig.  2. 

The  Collared  Cat  Shark  reaches  larger  dimensions  than  the 
fore  named  species,  attaining  the  length  of  625  mm.  The  egg- 
case,  which  I  believe  to  be  of  this  species,  is  of  considerable 
capacity,  measuring  73  mm.  in  length  and  38  mm.  in  breadth,  and 
is  light  horn-colour  in  tint.  The  illustration  showa  its  shape  very 
well,  and  represents  an  example  trawled  on  the  "  Thetis  "  Expedi- 
tion in  1898,  and  obtained  at  a  depth  of  63-75  fathoms  off  Port 
Kembla.  Another  living  egg  was  trawled  olf  Botany  Bay  in  79- 
80  fathoms.  The  former  specimen  is  attached  to  a  Gorgonia 
(PlumarrJtaptinna,  Lamarck),  and  contained  an  embryo  measuring 
43  mm.  in  length. 

I  take  this  opportunity  of  correcting  an  error  in  the  explanation 
of  the  plate,  published  in  the  Memoirs  of  this  Museum  and  quoted 
above.  "  Fig.  2.  Male,  three-fourths  natural  size,"  should  read 
"le^  than  one-fourth  natural  size." 
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ON    A   VARIETY  of    (JOVRA    COROXATA. 
By  Alfred  J.  Nortq,  C.M.Z.S.,  Ornitholc^iet 

'While  t]ie  Curator  waa  engaged  in  re-arranging  the  foreign 
bird  collection,  he  brought  under  my  notice  a  mounted  specimen 
of  (iinira  coronata  which  was  entirely  diif«rent  from  iinother 
typical  example  of  this  species  in  a  different  part  of  the  case. 
The  specimen  under  consideration  is  in  markings  and  size  similar 
to  the  well-known  form  of  Crowned  Pigeon,  but  almost  the  entii* 
plumage,  except  the  white  wing-speculum  and  apical  tail-band, 
had  a,  distinct  blackish  wasli,  only  a  few  small  places  about  the 
head,  bn'ttst,  wings  and  tail  revealing  here  and  there  the  bluish 
ulaty-grey  plumage,  the  chestimt  tips  of  the  upper  wing-coverts 
and  band  acrass  the  back,  also  being  much  darker.  The  locality 
of  the  specimen  is  unknown,  and  after  a  careful  compaiison  I 
concluderl  it  was  a  nielaniittic  variety  of  (Joura  eonmatn.  Subse- 
<|uent  re.scarch  by  the  Assistant  Taxidermist  revealed  another 
skin  in  the  foreign  collection.  This  specimen  was  received  in 
1S97  as  u  donation  from  the  Director  of  the  Botanic  Gardens, 
Sydney,  the  habitut  recorded  in  the  I'egister  aa  Java,  being  undoub- 
tedly erroneous.  With  the  exceptions  jiointed  out  in  the  mounted 
example,  the  remainder  of  the  plumage  may  be  described  as  deep 
sooty  bluiah-blavk  including  the  head  and  crest  plumes.  The  only 
indications  of  the  normal  bluish  slaty-grey  plumage  of  Oimra 
foronata,  may  be  seen  in  some  places  on  the  <|uills  and  tail 
feathers.  It  measures — Total  lengtli  24'5  inche.s,  wing  12-J5,  tail 
9'2,  exposed  portion  of  bill  1-3,  tarsus  3'5,  and  is  distinctly 
smaller  than  typical  examples  of  Ooiira  corotuita.  Whether  the 
ilark  plumage  is  due  to  climatic  influence,  confinement,  or  typical 
of  a  distinct  species,  I  am  unable  to  say,  but  I  purpose  to  distin- 
guish the  latter  specimen  under  the  name  of  Goui-a  orojtola,  var, 
ninra. 
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IV.— CRUSTACEA   new  to   AUSTRALIA. 

Anyone  studying  the  Australian  marine  fauna  must  be  struck 
with  the  large  number  of  species,  originally  described  from  Japan, 
which  have  been  traced  south  through  the  £Ia»t  Indian  Archi- 
pelago and  eventually  recognised  from  Northern  and  Eastern 
Australia. 

Examples  of  two  such  specie^),  hithei'to  unrecorded  fcom  the 
latter  region,  have  been  aciiuired  by  tlie  Trustees.  The  first  is  a 
beautiful  specimen  of  Lamhruii  validu*,  de  Haan,  the  carapace  of 
which  is  40  mm.  in  length,  and  wa^  presented  by  Mr.  Thoma« 
Temperley,  wlio  collected  it  at  Dalmer  Island,  in  the  estuary  of 
the  Clarence  River,  N.  S.  Wales,  From  Japan,  the  original 
habitat,  the  range  of  this  species  was  extended  by  Bleeker"  to 
Sumatra. 

Again,  a  fine  beach-dried  example  of  Scyllaitis  nv-Mctt,  de 
Haan,  measuring  410  mm,,  wait  obtained  from  Lord  Howe 
Island.  It  has  been  observed,  according  to  Dr.  A,  Ortmann,'^  in 
Japan,  the  Aru  Islands  and  Amboina,  so  the  present  record  ex- 
tends its  distribution  southward  by  about  one  thousand  and  five 
hundred  milw. 

Allak  K.  McCulloch. 


■  Sleeker— Act,  Soc.  Indo-XJerl.  Batavii 
"  Ortraonn— Zool.  Jahrb.,  vii.,  1895,  p,  4 
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Plate  XXVTI. 


,1,1.0,  Google 


,1,1.0,  Google 


EXPLANATION   OF   PLATE   XXVIIL 


Oanobuincucb  iv 


;.  1.  Bucklur  aeen  from  nbove. 

2.  „  „        „     tlie  fide. 

3.  Snout  eeen  from  in  front. 

6.  Portion  of  gnuiulated  ]>lHtt'  o 
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Vlatk  XXVIII. 


H    BARNES.  Jun 
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KXPLANATION  OF   PLATE   XXIX. 


AXINITB. 

Bottling  Alte;  Point,  Nundlf,  New  South  Wales. 
Fig.  1.     Clinographic  drawing  of  ideal  ciyetal  (the  uoletlered  face  is  i-}, 

„     2.     Plan  of  Bg.  1. 
Figs.  3,  4.     Clinographic  drawings  uf  natural  crjBlaJe. 
Fig.  6.     Stereogram. 
Forms  :— p  (001),  b  (010) ;    «t  (1 10),  M  (110),  w  (130) ;   f  (Oil),  y  (Oai). 
«(301)i  r(lll),  r(lh),  1  (112),  »  (131),  0  (132),  Y  (131),  rf  (241). 
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Platk  XXIX. 


C  ANDERSON,  d 
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KXVLANATION  OF  PLATK  XXX. 


Ax  IN  ITS. 

Colebrouk  UJne,  Uundaa, 


a  (100),  X  (021),  &  (132),  j  (161).     [Other  fomu  M  b  EipUnMiod 
PI.  nil.]. 
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C  ANDERSON,  del.. 
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EXPLANATION   OF  I'LATH    XXXI. 


Figs.  1,2.     Moonbi,  Nnr  Soiitli  WbIfs. 
Fig.  3.     Colfbrook  Mine.  i)i.niUi».  TuBUmi.bi. 
[For  letlering  see  Eiplanalion  to  PTate.  iiix.  nnJ  in.]. 

PeTTEMHTK    <=  MutHTIIK). 

Fig.  4.     BrilanniH  Mine,  ZeeliAO,  TumaiiiB. 

FcroiK  :— e  tOOOl),  «  (lOlO),  *  (lOll),  .  (UKI). 

Cbocoitb. 
Fig.  5.     MHgni't  Mini^,  Tiumania. 
Foiiii.:-&(OIO).m(110),f  (111),  0(111),*  ("lOI). 
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PBTTHBDITE    (^  MiUETITr). 

liritmniia  Mine,  Zn-liad,  'IWiiuiiiin.  i^iilurgiil  about  oiK-haif. 
(Bv  i*niiiwion  of  Mr.  W.  F.  P.-tttnl), 
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Datolits. 

Colebrook  Mine,  Dundog,  Tumanta. 

Fig.  1.  ClinogrBphic  <lran;inD  of  id(«l<M-rstal. 

..  2.  PUn  of  fia.  I. 

„  3.  Clinogripiiic  disving  of  nalursl  crystal, 

„  4.  Plan  of  Hg.  3. 


i*:-f  (001),o(I00)j  «(no)j  m,  (Oil),  (  (013),  X  (102)i  ■ 
(115).^  (iU),  A  013),  ,  (ll2),  4  (212),  ,  (231). 
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PtUoriamphuM  baiieKii',  Cast<-lna 
(Five-riithB  natural  rite). 


itizecy  Google 


BEC.  AUSTR.  MUS.,  VOL.  VI.  Plate  XXXIV. 


..  R.  Mcculloch,  d 


,,GoVt<Jlt" 


k) 


,1,1.0,  Google 


,1,1.0,  Google 


EXPLANATION    Of    PLATE    XXW. 


(Foiir-flfths  iiBtiiml  nirx). 
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A.  R.  Mcculloch,  d 
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Chrilobra»cAin  raftu,  Macleuj. 
Crepidogatltr  ipatata,  Ounther. 
Diplocrepu  parBtpiKuii,  Woite, 
„  caritinatii,  Ranieaj. 

B';iin»f  immaniaiKii .  Richftrdson. 
Ophiocliniu  gabritU.  Waite. 
,o™H/»,WBite. 
(.Ul  the  llgurra  enlarged). 


mzecDy  Google 


I:EC.  AUSTR.  MUS.,  vol.  VI.  Plate  XXXVI, 


,1,1.0,  Google 


l<^ 


,1,1.0,  Google 


,1,1.0,  Google 


KXPLASATIOX   OF   PLATE   XXITIL 


^.y  Google 


HEC.  AUSTP.  MUS.,  VOL.  VT.  Platk  XXXVII. 


itizecy  Google 


,1,1.0,  Google 


,1,1.0,  Google 


EXPLANATION    OF    PLATE   XX.VVIIL 


Fig.  10.      BitiiumfufcorapUalum,  llcdlry  lUid  Fettenl. 

„      12.     CanctlUria  tcobina,  Hedle;  snd  Fettercl. 

„      13.     Tibtria  niiiduUi,  A.  Adams. 

„      14.     Limopnt  ereclm,  Hedlej  and  Ptftterd. 

II      IS'  n  <•  Ti  M        liinge. 

„      10.     roromya  »ndata,  Hnllrv  Hnd  Pttt«Kl. 

„        sculpture. 

.^iRH^iiiiii  thetidi*,  Hedley— intfiHor  of  left  ™lve, 

I,  „  „         I'lterior  of  left  lalve. 
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Cari-A/irint  brac&i/irwr,  Oiiiitri. 
(Tw,>-i>inth»  TitKiiml  sijtr). 
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>:,\PLANATION    OK    PLATE    XL. 


Calulvt  aralit,  Ogilbj— rgg-ca«f. 
(NHturalMif). 
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Panucjilliiim  collarr,  Riaiis&y  &  Ogilby — egg-(S«e. 
(Nntiiml  site). 
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Rixordt  of  the  Ainriraliatt  Mtueuni,  vol.  vi.,  pt.  3, 
ERRATA. 

P.  204,  for  fig.  1  read  fig.  2  (J),  cardttuilu,. 
P.  -206, 

Explanation  of  Plato  xxxvi 

Fig.  2  read  Diplucrepis  cardhialU. 

Fig.  4  read  Cr^pidogatt^  ( A»p<,»mo<jm-r )  ,patHl<,. 

Transpose  figs.  6  and  7. 


Mr.  Walter  HowctuinippeuiBm  -..m  ....~.u.>,.i„_.„.p, 

of  small  weapons  and  inipleraeiits  of  various  kinds  on  tlie  iSoutli 
Auatralian  wa-hoard,  but  tliere  ie  no  indi(»tion  ah  to  whetlier 
these  st<itie  implpmcnts  were  found  scattei-ed  over  the  surface 
generally  or  derived  from   "workshops."     The  instruments  arc 
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enumerated  as  follows: — (1)  Stone  points;  (2)  Flakes  (knives), in 
seven  vaineties  of  single-edged,  ridged,  flat  and  [wlygonal,  lanceo- 
late, broad,  serrated  and  trimmed  ;  (3)  Spearheads  of  a  type 
which  seems  to  be  restricted  to  a  narrow  coastal  belt ;  (i)  Chisels ; 
(5)  Gouges  ;  (6)  Awls  ;  (7)  Scrapers,  divided  into  eleven  distinct 
varieties;    (f)  Hammers;    (9)  Anvils;    (10)  Fabricators;    (11) 

Mr.  Brough  Smyth'  gave  tlie  following  account  an  to  the 
use  of  stone  implements  : — "The  Western  Australians  use  small 
splinters  of  ({uart;f  for  making  the  long  deep  cuta  which  may  be 
seen  ()n  almost  every  native — Ixith  nien  and  women — across  the 
breast  and  arras,  with  a  similar  fragment  stuck  to  the  end  of  a 
!9tick  they  di-ess  and  cut  their  kangaroo  skins  in  preparing  tliem 
for  use  as  cloaks.  Tliey  also  stick  thin  splinters  of  <)uartz,  broken 
by  their  teeth,  to  the  side  of  a  short  stick  to  serve  as  a  saw,'" 


ir. — Dkhcription  of  Localities. 

During  the  early  part  of  the  year  1 S99,  in  wandering  over  the 
northern  end  of  the  saiid))ills  at  Mai-oubra,  the  attention  of  one  of 
us  (T.W.)  was  attracted  by  sundry  flint  chips.  Having  found 
maiiv  flints  of  vai-iuus  kinds  on  the  Lancashire  and  Yorkshire 
moorlands,  these  flakes  were  at  once  I'ecognised  as  having  been 
made  by  man.  On  reaching  the  summit  of  the  sandhill,  a  strange 
feature  presented  itself,  instead  of  the  usual  bare  waste  of  sand, 
the  whole  surface  was  studded  with  butts  of  Banksia  trees  two  or 
three  feet  high,  and  one  or  two  feet  in  diameter.  The  inter- 
vening spaces  were  covered  with  a  scrubby  growth,  consisting  of 
the  stems  and  roots  of  various  plants,  many  of  which  were 
standing  Fandanus-like,  having  the  roots  covered  with  lime  fi-om 
a  ([uarter  to  half-an-inch  thick.  Whilst  the  interioi-s  of  the  lime 
tubes  were  lined  with  a  thin  cylinder  of  bark,  in  other  parti  the 
bark  cylinders  were  standing  alone  without  the  calcareous 
envelope.  The  whole  area  appeared  like  a  miniature  skeleton 
forest,  of  black  and  whit*  stems  and  roots. 

The  ground  between  was  strewn  with  thousands  of  stones  that 
had  been  used  by  the  Aborigines  for  some  purpose  or  other,  and 
had  all  been  taken  to  the  top  of  the  sandhills,  many  of  the  stones 
being  quite  foreign  to  tiie  district.  Here  would  be  found  a  patch 
of  black  flint  chips  about  a  yard  in  diameter,  there  another  of 
red  or  yellow  jasper,  just  as  if  the  native  artist  in  stone-working 


'  Brougli  Smjth  — AboriginM  of  Virtorin,  ii.,  187S.  ajip.,  p.  520. 
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had  only  left  the  ground  a  few  minuteij  before.  In  fact  this  waa 
an  aboriginal  "  workshop "  from  which  the  workers  may  have 
disappeared  liundreds  of  years  ago. 

Aft«r  a  thorougli  survey  of  the  ground  all  the  smaller  instru- 
ments available  were  carefully  collected,  the  larger  heavy  instru- 
ments being  gathered  and  duly  interred"  to  beatt^'nded  to  on  some 
future  occasion.  The  weapons  collected  were  very  valuable, 
including  tomahawks,  grindstones,  a  nose  ornament,  knives, 
scrapers,  gravers,  drills,  and  spear  pointo  such  as  wei-e  use<!  for 
figliting  or  "death"  spearH,  and  lastly  a  very  peculiar  lancet-like 
surgical  knife  or  scarificator.  Tlie  latter  m  one  of  the  most 
interesting  of  the  finds  inaHnmch  as  instruments  of  the  same 
shape  have  been  found  in  America,  India,  England,  aiul  Ireland, 
and  in  the  latter  country  they  were  met  with  on  the  tops  of  tlie 
sandhills  just  as  we  saw  them  at  Muioubra  and  Bondi. 

The  "  workshops  "  at  Bondi  were  far  more  extensive  than  those 
at  Maroubra,  the  whole  length  of  the  back  of  the  beacli  was  mure 
or  less  covered  with  tons  of  stones,  all  of  which  had  been  taken 
there  and  put  to  some  use.  In  the  centre  of  the  beach  there  was 
a  kind  of  delta  upon  which  tlie  coai'ser  materials  were  deposited, 
the  sand  having  l»een  washe<l  away  on  this  area  ;  thousands  of 
implements,  winch  had  evidently  been  used,  were  found,  and  chips 
or  flakes  were  few  and  far  l)etween.  For  many  months  the 
original  ground  at  Mai'oubra,  and  also  the  more  extended  area  at 
Bondi,  yielded  an  abundance  of  implements  and  at  each  visit  we 
invariably  returned  with  as  much  as  we  could  carry.  Unfor- 
tunately the  new  road  aci-oss  Bondi  has  now  covered  most  of  the 
sites  that  afforded  the  best  ground  for  collecting.  Still  there  are  a 
few  patches  left  at  Bondi,  which  after  certain  gales  would  be  well 
worth  visiting  ;  the  same  remarks  apply  e<iually  well  to  Maroubra 
and  other  places. 

The  workshops  exposed  at  Rocklily,  Dee  Why,  and  other 
places  north  of  Manly,  are  very  small  and  patchy,  the  northern 
end  of  Curl  Curl  Beach  is  generally  good  ground  to  collect  on 
after  a  strong  north-east  wind,  but  otherwise  there  is  scarcely 
.anything  but  sand.  During  our  researches  one  of  us  (T.W.) 
visited  Newcastle,  but  with  little  result ;  the  most  likely  place  on 
this  extensive  beach  would  be  the  end  of  Stockton  Beach  towards 
Port  Stephens. 

A  few  stone  implements  were  found  at  Botany  Bay  and  at 
Kurnell,  but  there  does  not  appear  to  be  any  extensive  accumu- 
lations at  these  places.     The  northern  end  of  Cronulla  Beach  is 
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exti-eniely  rich  in  stone  weapons,  cliips  and  flttkes.  It  is  covered 
wich  maiiy  mounds  of  oyster  and  other  sIioIIh,  some  of  which  are 
nearly  a  hundrt-d  teft  or  so  in  height.  Tlie  whole  surface  in 
addition  to  the  shellH  is  spnnkle<l  witli  chipn,  flakes  and  weapons, 
and  many  of  the  best  found  were  obtaineil  on  or  near  the  base  of 
these  oyster  moundn.  SoRie  dintance  to  the  south  of  the  latter 
tliei-e  exists  a  series  of  extensive  flats  and  Iiummocks  more  or  less 
covered  with  pumice  stone.  On  this  ground  a  lai'ge  number  of 
implements  were  found,  all  of  which  had  evidently  been  used,  but 
there  was  an  absence  of  chips  or  flakes,  such  as  are  usually  present 
on  the  "  workshop  "  grounds. 

A  few  worked  implements  accompanied  by  chips  and  flakes 
liave  been  met  with  on  several  wind-swept  sandy  patches  on  the 
Waterloo  Mwamps  between  Kensington  and  llourke  Street, 
Redfern. 

During  a.  short  stay  at  Mr.  Mark  Foy's  A'allev  Farm,  Kanimbia 
Valley,  Medlow  Bath,  Blue  Mountains,  one  of'  us  (T.W.)  found 
the  soil  on  the  escarpment  nlopes,  as  well  as  on  the  flats  and  the 
banks  of  the  eiveks,  more  or  less  charged  with  chips,  flakes,  and 
many  worked  implements,  among  which  wei'C  numerous  e.xamples 
made  of  white  quartz,  the  latter  exhibiting  very  distinct  chipping, 
in  a  manner  more  perfect  than  in  any  instruments  of  quart/ 
previously  found. 

During  our  researches  traces  of  minor  "workshops"  which 
yielded  various  weapons,  chips,  flakes,  and  other  objects  of  interest 
were  found  at  Geningong,  Redhead,  Ulladulla  and  Milton  on  the 
&mth  Coast.  Thei-e  is  also  evidence  of  a  large  "  workshop'' on 
the  southern  end  of  Wollongong  Beach,  a  little  distance  from  the 
i-acecourse  stiitid.  The  most  extensive  "  workshop  "  met  with, 
however,  is  situated  at  Bellambi  Beach  (PI.  xlv.).  This  area  is 
many  acres  in  extent,  and  is  more  or  less  densely  strewn  with 
stones  <rf  all  <lescriptionB,  at  least  such  as  ai'e  usually  found  on 
shell  heaps,  camjiiiig  grounds  or  workshops.  Of  the  larger  atones 
olwerved,  many  consisted  of  irivgular  pieces  of  sandstone  (fii-e 
stoTies  ?),  fragments  of  siliceous  fiwsil  tree  stems,  oval  or  rounded 
flattish  boulders,  proliably  usetl  as  grindstones  for  pounding  seeds 
othei-s  of  the  same  shape  out  smaller,  or  such  as  were  suitable  for 
the  manufactui^  of  tomahawks.  TTie  latter  weiv  very  numerous, 
and  also  other  thicker  stones  fi-equently  with  central  pits  as  if 
thev  hail  been  useil  as  anvils  for  cracking  large  seeds  or  fruit- 

The  smaller  stones  fit  for  use  were  present  in  vast  numbers,  and 
consistdl  for  the  most  part  of  waterwom  pebbles,  more  or  less  egg- 
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slmped.  They  are  v^iy  variahlt;  in  sizt-  and  also  in  composition  ; 
a  lai-f^e  number  uf  tliem  had  already  been  tested  as  to  suitability 
tot  coi'es  or  from  which  instruments  liud  been  manufactured. 
Tlie  i-est  of  the  ground  was  uovei'ed  with  itmumei-able  chips,  flakes, 
cores,  together  with  a  fair  sprinkling  of  tarefully- worked  weapons, 
as  well  an  others  upon  which  much  lal)our  had  evidently  beon  ex- 
pended, and  yet  through  a  flaw  in  the  stone,  or  want  of  care  or 
skill  on  the  part  of  the  opei-ator,  proved  t«  be  "  wasters.''  ■ 

There  is  ample  evidence  tliat  luany  of  the  sand  dunes  were  at 
one  time  much  higher  than  tliey  ara  now,  and  aino  that  in  sume 
parts  they  had  been  covered  with  vegetation  interspersed  with 
native  camping  gi-oundx,  upon  which  vast  i|uantitieH  of  shells  were 
deposited  ;  in  course  of  time  the  vegetation  was  covei-ed  by  sand 
drifts,  other  shell  heaps  formed  at  the  summit,  and  the  whole 
again  buiied.  The  period  of  time  rei^uired  for  these  various 
changes  must  huve  been  very  gi'eat,  and  it  has  re<iuired  a  still 
greater  lapse  of  time  to  produce  the  present  conilition.  The 
shells,  probably  owing  to  the  rainfall,  have  in  many  instancen 
been  dissolved  and  the  constituent  lime  deposited  around  the 
roots  and  stems  of  the  plants  which  livisi  on  the  surface.  Many 
instances  proving  the  correctness  of  the  views  as  above  related  may 
be  seen  on  the  coast  at  Maruubra  and  Bondi,  but  more  especially 
at  Cronulla  and  Bellatnbi.  In  other  spots  the  lieth  of  shells  are 
etill  visible,  but  in  various  stages  of  decay,  either  having  been 
accumulati^d  more  recently  or  protected  by  thick  layers  of  black 
soil  and  (covered  with  vegetation..  The  edges  of  some  of  the 
sand  clifis  at  Ci'onulla,  Maroubra  and  Dellambi  aflord  many  sec- 
tions illustrative  of  the  above  remarks.  These  cliffs  ara  gradually 
being  denuded  by  the  action  of  the  wind,  and  constant  falls  are 
taking  place,  leaving  the  shells  and  stones  either  at  the  foot  of  a 
cliff  or  around  the  Imse  of  some  large  mound  on  which  vegetation, 
eoil  and  other  shells  and  stones  are  still  in  /litu.  The  sand  and 
soil  are  then  rapidly  blown  away,  leaving  tiu-  shells  and  stones 
Bcattei'ed  about  the  surface  ;  a  gale  from  oiie  ([uarler  will  cover 
the  area,  and  windy  s<|ualls  fi'om  another  will  lay  it  bai'(>. 


III.  — Df:s<'niPTio\  OFTHB  Implkmbnts  avd  \Veak>N8. 

The  various  stone  implements  obtained  from  tlie  "  workshops, 
camping  gruunds,  kitchen-middens,  and  alluvial  <leposits  will  now 
be  described  in  the  oiiler  of  importance  as  exhibiting  flaking, 
chipping,  or  skill  in  manipulation.  Opinions  as  to  the  uses  of  the 
jmplemi-nts,  with  a  few  exceptions,  uiust  be  taken  as  sj^eculative. 
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Ill  some  iiDstances  the  use  to  wliicli  any  gi^'en  manufactured  aUiue 
implement  \v&n  put  U  known  from  tlie  fact  tliat  obxervet-H  both  in 
Australia,  America  and  elsetv)iere  have  seen  the  natives  using  the 
inntrumentB  for  varioun  purposes  of  daily  life.  Other  stone  im- 
plements wliich  no  douht  were  largely  uxed  by  the  Aborigines 
are  difficult  to  deJine,  and  we  can  only  surmise  as  to  what  use 
they  were  put.  Recent  weapons  and  implements,  such  as  are 
now  made  in  Northern  and  Western  Australia,  afford  a  clue  to 
the  useH  uf  these  carefully -prepBre<l  stone  tools  ui'  weapons,  and 
also  illustrate  how  the  smallest  fragments  of  flint  or  quartz  were 
fully  utilized  in  the  manufactui'e  of  lighting  or  "  deatli  "  spear 
barns,  saws,  surgical  lancets,  gouges,  etc. 


No  I.— Plate  xlii.,  Groi'i*  2. 

The  most  inipui'tant  instrument  from  an    Etlniological  point  of 
view  is  what  we  would  prefer  to  call  chipped-back  surgical  knives 
(fig.  ■19).     Vaiious  authoiitiea  have  figui'ed  and  described  them, 
but  BO  far  as  we  can  gathei-  they  have  never 
rngfrn.  been  found  in  such  quantities  as  obtained  on 

WW  the  coast  of  New  South  Wales.     The  most 

w  remarkable  feature  in  connection  with  tliese 

instruments  is  their  more  or  less  uniform 
shape,  irrespective  of  size.  The  thick  worked 
back  is  generally  curved,  and  in  section  is 
cuneiform  or  triangular  -  the  thin  cutting 
edge  is  usually  sub-crescentic,  sometimes 
sti'aight  but  rai'ely  convex.  Judging  both 
fi-oni  the  unfinished  and  perfect  instruments 
they  were  manufactured  from  pebbles  about 
,  the  size  of  a  duck's  egg  ;  the  stone  would  lie 
divided  transvei'sely  in  the  middle  and  the 
instrumenta  struck  off  from  each  half.  As 
to  the  working  or  chipping,  it  is  impossible 
P'B-  3"-  to  say  whether  this  was  done  before  or  after 

the  formation  of  the  implement,  but  from  the  fact  that 
numerous  similarly-shaped  instruments  have  been  found  with, 
perha|iM,  a  broken  jKiint,  which  do  not  exhibit  any  chip- 
ping, we  an-  inclined  to  the  opinion  that  the  thick  convex 
part  of  the  instrument  was  worked  after  the  flake  of 
the  i-i-c|uisite  shape  had  been  obtained.  So  far  as  the  cutting 
edge  or  point  is  concerned,  thei-e  is  no  evidence  revealed  in  the 
instrument'*  of  chipping  or  grinding,  as  the  original -^harp  edges 
and  points  have  not  lieen  iTiterfen-^i  with  in  any  way.  As  regards 
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size  the  instruments  vwy  greatly,  the  largest  obtained  i^  about 
60  m.m.  in  length,  10  m.m.  in  breadth,  and  7  or  8  ui.m.  in  thick- 
ness ;  the  smallest  measures  10  m.m.  in  length,  ft  m.m.  in  bn-adth, 
and  2  to  4  m.m.  at  the  delicately  carved  liack. 

The  lithulogical  character  of  the  stone  used  in 
making  these  implements  is  extremely  variable, 
viz.,  (juartzite,  fossil  wood,  whit**  chert,  black 
flint,  red  and  yellow  jasper,  and  other  siliceous 
materials,  most  of  wliicli  wei-e  from  places  remote 
from  the  metropolitan  district ;  shell  was  oc- 
casionally employed  (fig.  40).  To  what  use  these 
knives  were  put,  we  can  only  surmise.  It  seems 
probable  tliat  the  Australian  Aborigines  have 
ceased  to  manufacture  this  form  of  lancet  at  the 
present  day — at  least  froni  stone.  Neither  Prof. 
W.  B  Spencer  or  l>r.  W.  E.  Kotli  had  any  know- 
ledge of  such  implements  from  any  part  of 
Australia 

The  literature  relating  to  these  knives  is  scanty,  and  so  far  only 
one  authority  has  been  found  who  gives  a  definite  statement  as  to 
their  use,  all  the  rest  of  the  opinions,  including  those  herein  ex- 
pressed, hein^  purely  speculative. 

Under  the  title  of  "  Minute  Stone  Implements  from  India."  * 
Dr.  Thomas  Wilson  figui-es  and  desciibes  knives  which  are  iden- 
tical in  every  particular  with  iiione  fnund  so  abundantly  on  the 
gand-dunes  along  our  coast.  It  is  also  remarkable  that  the  im 
plements  are  similar  in  lithnlogical  characters  ;  they  were  "  found 
in  the  caves  and  rock-shelters  amongst  tlie  Vindhya  Hills,  in 
places  difficult  of  access  and  unknown  to  the  oixlinarj'  traveller." 
The  author  states  that  "  the  similarity  of  form  and  mode  of  manu- 
facture ....  is  evidence  showing  the  same  intention  on 
the  part  of  the  makers,  although  we  ai-e  quite  in  the  dark  as  what 

that  intention  was It  is  not  easy  to  determine  the 

purpose  of  these  small  implementM,  eKpeciallv  the  crescent,  tiape 
zoid  and  scalene  triangular,  which  have  neither  known  prototype 
or  antitype  ;  .some  of  the  smaller  and  straightpf  objects  might 
have  served  as  needles  or  perforators.    .\  possible  use  akin  to  that 


•  Wilson— Ann.   Report   Regent*  SiiiilhaoTiii 
Report)  for  1892  (1893),  p.  455,  pi.  c'ii. 
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of  tattiMtinj;  iiiiKht  have  bwii  that  of  the  medicintr  man  for  bleed- 
ing or  marifying." 

The  same  author  in  apaper  on  "  Arrow  poin  to,  spearheads  and 
Knives  i>t  Prehistoric  Times,"  ■'  fi^^ui-es  wvf^ral  flaked  stoneu  which 
Imvt-  a  .strong  i-esemblance  to  thoNf  be  <lescribeK  from  India  :  we 
refer  to  PI.  vii,,  figs.  6  and  9  from  Lake  Bienne,  ^witzeiland  ; 
PI.  XXV.,  fi«.  29  from  the  island  of  Crete,  and  PI.  xsxix., 
figK,  2  and  3. 

The  best  account  to  come  under  our  notice  of  thene  pecuhar  in- 
ritrument-H  is  tliat  given  bv  Mr.  W.  K.  Moorehead  in  Iiik  "  Prehis- 
toric Implements.""  Under  tlie  heading  of  "Scarificators. — 
■  Delicate  Hplintei-s  of  Flint,' '"'  he  gives  a  dewription  of  the 
linding  of  the  instruments  in  buiial  plact's  on  Santa  Kota  Island 
and  San  Nicholiw  Islands.  About  a  iguart  of  these  implements 
was  obtained.  "They  were  finely  made  of  yellowish -brown 
iiwpery  or  flinty  i^ock.  Tliey  were  all  together  wlien  found,  hav- 
ing evidently  been  buried  with  tlieir  former  owner.  Not  finding 
any  other  specimens  in  our  extensive  explorations,  extending  over 
a  perio<l  of  thi'se  weeks  search  for  relics,  I  was  conWncp^i  that 
they  were  not  itbjects  of  genei-al  use,  but  were  part  of  the  |>ara- 
phemalia  of  a  me<iicine  man  among  the  natives,  and  that  their 
manufacture  re<|uired  the  exercise  of  unusual  skill,  and  would 
only  Ix'  made  by  certain  individuals  of  the  tribe  possessing  the 
necessary  qualification.  Some  t«n  yeai-s  after  the  discovery  I  had 
the  opportunity  to  inter\iew  some  of  tlie  few  i-epresentative.s  of 
the  former  aborigines,  and  from  them  learned  their  uses.  Tliey 
said  they  were  used  by  the  medicine  men  in  the  cure  of  disease,  by 
scarifying  the  skin  ovei'  the  affecteil  part,  and  applying  one  end  of  a 
bone  or  stone  tube  over  .  .  .  the  scarified  parts  and  exhaust- 
ing the  air  from  the  tul>e  by  sucking  applied  hy  the  lips  of  the 
operator,  thus  causing  bloo<l  to  be  drawn  fi'om  the  wounds  matle 

bv  these  splinters Hugo  Reid  says  of  the  Indians 

of  Los  Angeles  county,  that  local  inflammatieii  was  treated  by 
scarifving  with  pieces  of  sliai'p  flint  and  prucm'ing  as  much  blood 
as  possible  fiMm  the  part.      (See  Overland   Muntlilv   for  August. 


^  Wa-tm     .\iiii.   Rc|M>r1   Rcgi-nto   Smilliwiiinii    Iti^t.   (L'.   8. 

Ki-iHiM).  fur  IMIT  {\m>),  |it.  I,  |i.  Hll. 
"  Muon'linul   -Pi«1ii»r.>rii'  I>ll]lIL'llu•Tl)^  Ciiiuinnsti.  Ol.iu,  IINK). 
'  Mwirelnml     Loc  ci/.,  p.  m\,  fig.  879  (p.  247), 
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Considering  the  similarity  of  theiie  instruments,  botli  as  to 
their  unifoiTiiity  in  general  shape,  tlaking  and  lithological  cha- 
nicb^i'a,  it  may  be  inferred  that  they  were  used  an  surgical  lanceto, 
and  in  the  hands  of  a  skiiful  medicine  man  might  be  used  for 
purposes  other  than  those  enumerated  above,  such  as  "  crimping  " 
the  skin  of  the  arms,  clieat  and  back,  to  form  the  numerous 
cicatrices  so  fre<|uently  seen  on  the  bodies  of  thfl  Australian 
Aborigines. 

A  large  tlake<l-back  knife  is  Rgured  by  Sir  John  Evans,"  from 
Australia,  which  dift'ers  little  from  the  smaller  instruments,  the 
only  points  of  difference  lieing  the  size  and  the  convex  cutting  edge, 
which  is  rarely  the  ca«e  in  those  herein  described.  The  knife 
may  be  more  useful  in  pi'oducing  the  lai-ger  cicatrices,  but  the 
smallest  kind  might  also  be  employed  for  the  les.-ter  tribal  marks, 
etc. 

Very  similar  objects  have  been  found  in  Britain,  although  of 
rather  larger  size.  Evans"  figm-es  four,  two  of  whicli  at  least,  from 
Newliaven  and  Seaford,  I'espectively,  ai-e  very  like  indeed.  Rather 
similar  chips  are  also  figured  by  Brougb  Smyth"  as  used  for  this 
purpose.  We  are  informed  by  Mr.  E.  lionney"  that  in  the 
Bungyarlee  and  Parkungi  tribes  of  the  Darling  River,  stone  chips 
called  carnf  mo-il'v  were  a«!tually  used  to  produce  the  cicatrices, 
or  liaised  scars,  known  to  these  tribesmen  as  ninrkn ;  other 
similar  i-eferences  could  be  giveii. 

No.  71. — Plate  xlii..  Group  1, 

The  second  gi'oup  contains  many  knives  of  various  .shapes  and 
sizes,  some  of  which  ai-e  neatly  flaked  or  chipped,  so  as  tu  produce 
a  fine  sharp  edge,  but  the  majority  wei-e  flaJteii  from  the  core  in 
such  a  perfect  condition  as  Ut  cutting  edge,  that  secondary 
chipping  was  not  requii-ed,  and  were  evidently  satisfactory  to  the 

No.  III.— Pi,.\TE  xLiv.,  Group  5. 

Large  series  of  implements  probably  scrapers  of  a  |)eculiar 
pattern  wei-e  obtained,  which  ai-e  invariably  carefully  chipped  on 
one  or  both  surfaces ;  they  are  moi'e  or  less  lenticular  in  shape  and 

*  £vuni> — Ancient  Stunp  liiipliniiente,  WnljionA  bikI  OnrnuieiilH  of  Gnuit 
Bntsin,  IK72.  |>.  2(i4,  f.  Um. 


°  Brough  Siiivtli'-Zw,  nV..  i..  p,  381,  llgK.  a«-9. 
'  Boimev     Joimi.  Anilin.)..  In^t.,  liii.,  1M84,  ji.  \m. 
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!K>ine  portiun  of  the  peripliery  genei'ally  prenents  a  Hliarp  cutting 
edge.  An  to  the  uw  of  tltis  particular  funii  of  instruinent,  littla 
is  known.  Wilwm  in  his  "An-ow-points  Spearheads  and  Knives 
of  Prehistoric  Times,""  gives  a  short  description  of  these  small 
flaked  implements,  tuid  on  PI.  siL  lie  figuwa  about  thirty-six 
specimenH  which  are  practically  identical  with  the  Australian 
examples  depicted  (PI.  xliv.,  Group  5). 

Dr.  Wilson  gives  an  interesting  account  of  the  diwH>\ei y  of  a 
scraper  "  workshop "  on  the  west  coast  of  Brittany,  France. 
Working  in  company  with  M.  QaillHi-d,  a  visit  was  paid  to  the 
extieme  point  of  the  promontory  of  Quiberon.  Here  "a  lii){h 
rocky  point  level  with  the  surrounding  surface,  but  forty  or  fifty 
feet  above  the  water.  It  was  severed  from  the  mainland  by  a 
ci-evice  a  few  feet  in  width  passable  only  at  low  tide.  The  entire 
mass  was  of  granite  rock.  It  wa.**  covered  by  a  layer  of  soil  whicli 
was  nearly  bare  on  the  ocean  side,  but  on  the  inside  edge  it  was 
three-and-a-half  feet  thick.  Beginning  at  the  outside  edge  by 
screening,  examining,  and  thi'owing  the  dirt  behind  us,  bits  of 
broken  and  wrought  tlint  and  fragment!!  of  pottery  were  soon 
found.  We  saved  everything.  Our  work  continued  across  the 
point  until  we  had  thousands  of  objects,  piincipally  scrapers  in 
all  stages  of  manufactuiv.  It  was  a  prehiatoric  scraper  'workshop. 
The  pecularity  of  these  were  their  diminutive  sixe  ;  many  pei-fectly 
finished  were  no  larger  tlian  a  man's  thumb  nail.  At  the  wlffe 
farthest  from  .  .  .  the  ocean  we  unearthed  the  skeleton  of  a 
workman,  a  man  of  middle  &ge,  he  who  probably  had  made  these 
prehistoric  implements,  who  hail  here  lived  and  had  here  died, 
and  had  been  buried  in  his  workshop  and  habitation."  In  size 
the  Austriilian  worke<l  scra|)ers  agree  « ith  those  above  described. 

Bi-ough  Smyth"  figuivs  ti  chip  for  skinning,  etc.,  dug  out  of  a 
niiii-iii/'iiii/  heap,  with  some  relation  to  those  of  the  pi-esent 
group,  but  our  coastjil  chips  are  much  nioi-e  highly  Jiaketl,  and 
usually  with  a  central  ridge. 

No.  IV. — Plate  \liii.,  Grovp  1. 

Another  instrument  (fig.  41)  which  often  displays  chipping, 
flaking  and  notching,  was  found  in  giTat  numliers.     The  shape  is 


'  Wil^in-.Uin.  Ri]H.rt  Eenents Smiili«ini».i  In.t.  (r.S.Nul.  Mil*. Rei«rt) 

for  1H»7  (IHini),  |>t.  i.,  p.  W7. 
'  Bniii|;)i  Siiijth     Loc.  eil.,  i..  1'-  3»2,  Ar.  217. 
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in*ttj-  uiiifurm,  but  in  sixe  they  are  vf  ry  vari- 
j^^"^^\       able.     Tliey  are  generally  oblong  with  tho  bases 
^  -     -1      truncate  and  the  apicea  more  or  less  rounded  by 
\    chipping,  the  lateral  margins  usually  have  clear 
■)    cut  ahftip  edges  just  a«  if  tliey  were  flaked  from 
the  coi-e,  but  in  some  instances  secondary  chip- 
ping has  l)een  i-esortcd  to,  to  make  the  i-equisite 
Hharp  edgi-  on  one  or  both  sides.    In  the  niajoiity 
of  specimens  the  sides  ai-e  notched  so  as  to  piii- 
duee  a  series  of  saw-like  teeth,  fine  on  one  side 
(Ti  the  otlier.     There  is  little  doubt 
LplemeniH  were  use<l  aw  gravei-s,  by 

vhich  the  elaborate  line  work  was 

Fitt  41  niwle  on  booniernngs  and  other  weapons.     One 

of  us"  in  1890  gave  a  full  and  definite  acwunt 
as  to  the  use  of  this  class  of  implement  which  has  oft«'n 
been  figui-ed  from  many  jiarts  of  the  world.  The  evidence  as  to 
the  purposes  to  which  these  instruments  wei*  put  was  fi-oni  a 
reliable  eye-witness. 

In  the  description  it  was  stated  that  "  the  two  chips  exhibited 
wei-e  given  to  me  by  Mr,  George  Sweet,  of  Brunswick,  Melbouine, 
who  saw  them  used  by  '  Jei-iy.'  of  the  Telebra  Tribe  at  Marathon, 
Central  Queensland,  to  piiKluce  the  indented  lines  oiTiamenting 
wooden  weapons.  They  are  composed  of  a  black  brecciated  chert, 
with  glossy  lustre,  and  a  subconchoidal  fractuiv,  but  appear  to 
have  been  fortuitous  fragments  chipped  froni  lai^r  masses,  and 
more  or  less  triangular  in  foim.  Mr.  Sweet  informs  me  that  the 
chips  are  held  tightly  between  the  fingers  of  the  right  Iiand,  the 
weapon  to  be  worked  reposing  on  the  left,  and  sup|K>rt<'d  bv  the 
left  arm.  The  chip  is  then  used  as  a  chisel,  the  carving,  in  tlie 
practiced  hand  of  the  black,  proceeding  with  great  rapidity."  The 
specimens  figured  on  PI.  xliii.,  Group  1,  will  fully  prove  these 
gravers  ai-e  not  "fortuitous  fragments,"  as  at  first  supposed,  but 
implements  that  liave  been  delil>erately  manufacturefl  for  a 
definite  purpose. 

Judging  from  the  instruments  generally,  apail;  fi-om  the  tri- 
angular form,  they  api>ear  to  be  usually  adapted  for  use  by  the 
index  finger  and  thumb  ;  the  truncated  base  is  somewhat  oblique 
and  well  calculated  to  affoi-d  u  firm  hold  when  applied  to  the 
deshy  part  of  the  thumb;  the  rounded   apex  also  fornis  a   surface 


*  Kthejridge    Xuti-»  on  Aiulr,  Aburiginol  S 
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around  whicli  the  index  finger  caii  be  slightly  bent,  aud   tlius 
provide  a  tiim  gnp  of  the  tool  when  in  use. 

No.  v.— Pl.  SLii.,  Group  3. 

Included  in  this  group  are  a,  number  of  iitraight,  slender  points, 
with  clean  cut  edges,  and  devoid  of  any  secondary  working  ;  they 
are  generally  more  or  less  triangular  in  section  in  the  distal  two- 
thirds,  while  the  proximal  third  has  been  flaked  off,  so  that  in 
Bection  they  are  four-sided. 

No.  VI. — Pl.  XLii.,  Group  4. 

Tlieiv  are  a  number  of  instruments  generally  shaped  like  spear- 
heads or  arrow-points,  frequently  triangulai'  in  outline,  mostly 
longer  than  broad,  and  sometimes  elongate.  It  is  diflicult  to  con- 
jecture what  tliey  were  used  for,  but  it  appeal's  highly  probable 
that  most  of  them  were  intruded  U>  he  mounted  on  the  end  of  a 
short  handle  of  wood,  the  larger  kind  forming  a  short  spear  and 
the  smaller  being  used  as  knives,drills,8kinnei'a,  orperhapsevenfor 
shi'edding  bark  fibre.  Tliey  are  mostly  clean  cut,  and  secondary 
working  is  evident  only  in  the  form  of  small  notches  on  one  or 
both  margins. 

No.  VII.— Pl.  xLiv.,  Group  2. 

Uy  far  the  most  abundant  objects  obtained  were  flakes  i-esem- 
hling  those  formerly,  and  still,  used  for  making  one  form  of 
barbell  spear.  Although  mere  flakes,  without  any  trace  of 
secondary  chipping  or  flaking,  these  implements,  when  well  made, 
have  usually  a  very  definite  character,  irrespective  of  their  size 
or  exact  contour,  and  are  very  neat  in  outline. 

The  most  perfect  foi-ms  are  triangular  in  outline,  the  basal  part 
is  thick  and  often  elongate  centrally,  at  least  on  one  side  ;  in 
many  examples  there  is  a  longitudinal  ridge,  and  fi-om  the  latter 
the  surface  slopes  away  to  the  lateral  margins.  One  or  both 
edges  are  extremely  thin,  and,  in  many  specimens,  often  jagged 
in  outline ;  the  edge  on  one  side  is  thick  or  blunt,  or  the  stone 
may  l)e  flaked  a  little  to  produce  a  non-cutting  edge.  Apart 
fi-oni  the  well-formed  barl»  thci-e  are  many  tliin  flakes  which 
were  used  for  the  same  purpose.  The  implements  were  manufac- 
tui'ei:!  in  great  numbers  as  barbs  for  the  fighting  or  "death  " 
spear,  which  had  a  shaft  eight  or  ten  feet  long,  and  the  terminal 
or  distal  portion  grooved  on  one  or  both  sides,  the  grooves  start- 
iiig  at  a  short  distance  from  the  point  of  the  spear  for  about 
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eighteen  inches  backwards.  The  stones  above  described  are 
insei*ted  in  the  grooves  with  the  base  downwards  and  the  thin 
cutting  edge  directed  forwards,  while  the  blunt  edge,  if  present, 
is  directed  backwards  ;  the  stones  were  selected  according  to  size, 
tiie  Bmoller  being  placed  near  the  tip  of  the  spear,  and  the  whole 
cemented  into  the  grooves,  leaving  about  two-thirds  of  the  barbs 
projecting.  It  appears  highly  probable  tliat  the  blunt-edged 
barbs  ore  designed  to  prevent  the  extraction  of  the  spear  with- 
out leaving  some  of  the  chips  in  the  wound. 

As  illustrating  the  use  of  the  "  death  "  spear,  Collins'^  supplies 
the  following  account  of  a  man  who  was  employed  to  shoot  game 
for  Governor  Phillip.  Ho  states  tliat  "  on  the  tenth  of  Decem- 
ber a  convict  employed  by  Governor  Phillip  to  shoot  for  him  was 
dangerously  wounded  by  a  native  named  Fe-mul-wy  whilst  in 
quest  of  game  at  some  considerable  distance  in  the  woods.  When 
brought  in  he  declared,  and  at  a  time  when  he  thought  himself 
dying,  tliat  he  did  not  give  any  offence  to  the  man  who  wounde<l 
him  ;  that  he  had  even  quitted  his  arms  to  induce  him  to  look 
upon  him  as  a  friend,  when  the  savage  threw  his  spear,  at  n  div 
tance  of  about  ten  yards,  w'th  a  skill  that  was  fatally  unerring. 
When  the  spear  was  extracted  (which  was  not  till  suppuration 
took  place)  it  was  found  to  have  entered  hLs  body  under  the  left 
arm  to  a  depth  of  seven-and-a-half  inches,  and  was  armed  for 
five  or  six  inches  fi'om  the  point  with  ragged  pieces  of  shells 
fastened  in  with  gum.  His  recoveiy  was  pronounced  by  the  sur- 
geon t«  be  very  doubtful On  the  twenty-second  the 

man  employed  to  shoot  for  the  Governor  expired  of  the  wound  he 
had  received  from  the  native.  On  opening  the  spear  appeared  to 
have  wounded  the  left  lobe  of  the  lungs,  which  were  foun<l 
adhering  to  the  side.  In  the  cavity  were  discovered  some  of  the 
pieces  of  stone  and  shell  with  which  the  weapon  had  been  armed." 
Other  cases  as  to  the  fatal  effects  of  the  death  spear  are  on  record, 
"  but  unfortunately  at  the  moment  of  writing  the  exact  references 
cannot  be  given.  It  is  rather  singular  that  the  aboriginal  in- 
habitants of  Sweden  should  have  used  a  barbed  arrow-head  (fig. 
42)  of  the  same  type  as  the  spear  formerly  used  by  the  natives  of 
the  Port  Jackson  District,  and  which  is  still  manufactured  by 
the  blacks  in  West  and  North  Australia.  The  only  difference 
between  the  two  weapons  is  that  the  Swedish  arrow-head  (fig.  H) 
was  made  of  bone  as  far  as  the  apical  portion   was  concerned, 
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wliilat  tlie  Australian  examples  were  of  wood.  The 
llakeii  or  barbs  used,  however,  appear  to  liave  been 
the  same,  and  any  jagged  fragment  of  suitable  size 
was  used  to  fix  into  the  grooves  of  this  fatal  form 
of  spear. 

The  following  ijuotation  from  Wilson's"  "Arrow- 
pointM,  Spear-heads  and  Knives  of  Prehistoric 
Times,"  is  of  interest:  "Fig.  191  is  one  of  the 
peculiar  forms  resti-icted  in  number  and  locality. 
Hi  I'estrictions  in  both  these  I'egaitls  are  so  close 
that  the  author  h**  not  deemed  it  necssary  to 
assign  it  a  class  or  give  it  a  name.  These  forms 
are  confined  to  ^andinavia  and  are  extremely  rare 
even  in  that  country.  The  specimen  figured  is 
fi-oni  Sweden,  was  procui-i-d  by  the  author  and 
forms  part  i>f  the  collection  in  the  U..S.  National 
Muwum.  It  is  an  arrow-point  of  l>i)ne  (fig.  42), 
sharped  to  a  fine  point,  is  extremely  lianl  and  stiff, 
and  could  pierce  equal  to  any  flint  weapon.  Either 
side  is  opened  with  a  deep  and  nariflw  grooie,  into 
which  liave  been  inserted  tiny  bits  of  flint  flakes, 
with  sharp  cutting  edges,  faatene*!  with  bitumen  or 
gun).  Some  of  these  bits  of  flint  have  been  lost 
out  of  the  original  .sp<-cimen,  but  enough  remains 
to  show  its  chai'acter  and  effectiveness  as  a 
weapon."  It  may  bi'  that  this  paiticulai-  arrow 
had  been  used  and  the  missing  chips  left  in  the 
IwMly  of  some  unfortunate  victim. 

Figui-es  and  casual  refei-ences  to  the  stone-barl>ed 
or  "  death  "-spear  ai'e  fairly  numerous,  but  little 
infoiTnation  is  available  as  to  their  nianufacture 
oi'  method  of  use  by  the  natives.  Considering 
the  natives  of  West  an<l  North  Australia  still  make 
and  use  these  spears,  often  substituting  glass 
splinters,  it  would  lie  advisable  for  travellers,  pro- 
Fig.  42.  spectors  and  others  to  make  notes  on  this  weapon 
l>efore  it  is  too  lat*. 

Collins  figui-es  one  of  these  barbed  speai-s,  he  also  gives  engrav- 
ings of  groups  of  natives,  and  some  seven  full  paged  plat«s  are 
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illustrated  and  in  every  case  the  "  death  "-spear  is  depicted  in  the 
hands  of  the  aburigines.  The  majority,  judging  from  the  figures, 
ai-e  barbed  un  one  side  only,  but  many  ai-e  armed  on  both  edges." 
Ttie  "  Saturday  Magazine  "  contains  some  account  and  a  figure  of 
one  of  these  barbed  spears.  The  writer  «igns  liis  "  Sketches  of 
NewSouth  Wales"— W.R.G.  [Surveyor  Govett].  His  description 
of  the  spear  under  notice  is  as  follows: — "Tlieir  spears  ai-e 
generally  from  ten  to  twelve  feet  in  length,  frequently  longer ; 
wme  consist  of  one,  utliers  of  two,  and  the  longest  of  tlii'ee 
distinct  pieces,  which  are  chietty  made  of  '  iiiin-bark  '  wood.  In 
the  longest  the  centre  bits  are  made  of  the  grass  tree,  which 
gi-ows  like  a  tall  sti-aiglit  I'ee*!,  aii<l  seems  veiy  well  suited  for  the 
purpose  of  a  spear.  Some  spears  are  hooke<l  and  jagged,  and 
since  the  nati\es  have  I>ec<mic  ac<tuainted  with  gloss,  they  have 
taken  advantage  iif  that  mateiial,  by  ci-inenting  the  bniken  sharp 
splints  of  it,  which  aiv  ma<le  t<i  jut  out  friini  the  top  of  the  spear 
like  the  points  <)f  lancets,  as  a  substitute  for  their  common  way 
of  jaKgina." 

An  excellent  tigi'i-e  (tiK-  ■*■*)  <>f  the  '■  ileath  "-s|)i'ar 
is  given  bv  Brough  Hmyth.'"  He  state's  that  "the 
.Miniijiln,  a  double-barbed  spiur,  is  one  with  which 
cruel  wounds  arc  inflicted.  If  it  strikes  a  hltu;k  fairly, 
it  will  enter  cjuite  up  t«  the  lower  barh,  and  it  can  Ik- 
extracted  <mly  by  cutting  open  the  wound  anrl  drawing 
it  through.  ...  A  hanl  and  tough  wissl  is  used 
for  niaking  spears  of  this  kind.  With  a  pieie  of 
({uartz  the  native  cuts  a  groove  on  each  side  of  the 
upper  end,  and  he  inserts  therein  small  chips  of  liai-d 
black  basalt,  or  chips  of  some  other  suitable  stone,  and 
these  chips  are  fastened  in  their  place  by  fi'l-ijpr-itnii, 
a  gura  resembling  pitch."  Brough  Smyth  also  tigin-es'" 
individual  chips  of  black  basalt  us(>d  for  this  purpose. 

The  following  includes  a  few  further  references  to 
this  spear.  The  Kev.  G.  Taplin"  states  that  "they 
make  their  weapons  of  the  hard  wood  which  grows  in 
the  country.  Heavy  spears  generally  come  from  the 
Upper  Murray  natives,  and  are  highly  valued.  Tliey 
are  made  of  the  hard  and  elastic  iniall  wood,  and  are     *'8-  ^- 

"  Collins-  Account  of  the  EngliBl.  Colony  of  N.S.Wales,  1804.  p.  -155 

plB.  1-7.,  portioulwlT  pi.  4  (pp.  367-74) 
■"  GoTCit-  Saiarrfay  Maga-.iiif.  4th  June,  lH3(i  (No.  252), p.  217,  sud  ISIIi 

0<-t.,  1S36  (No.  276),  p.  lofl,  tig. 
»  nn>ugh  Sniytli— .-IboriBinM  of  Vii'torin,  i..  iH7M,  p.  304,  f.  68. 
»  Brough  SmTth     Loc.  rit..  p.  3M0,flgi.  202-7. 
"  Taplin  -Native  tribes  of  S.  Australia,  IS79,  p.  40. 
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formidable  weapoiiK.  Some  of  tlie  HpearN  luatlc  by  tbe  Naninj'eri 
are  barbed  with  spicules  of  flint.  Tliev  aiv  i.-iilled  meraJkaijinri 
or  deadly  speanf." 

Mr.  W.  E.  Stanbndge  gives  a  brief  account  of  tbe  barbed  spear 
an  follows*"  :^"  The  light  spear  in  about  nine  feet  long  and  is 
either  a  reed  having  at  the  end  a  pointed  piece  of  hard  wood, 
about  two  feet  long,  secured  to  the  reed  by  cement  and  a  binding  of 
sinews,  or  a  thin  sapling  scraped  to  the  requiivd  size  with  a  sliell, 
atraightened  and  hardened  by  being  passed  thi-ough  hot  ashes, 
with  a  piece  of  tbe  flower  stem  of  the  graKs  tree  f(tr  the  butt.  In 
summer  the  spears  are  barbed  for  ab()ut  eight  inches,  at  the 
points,  with  small  pieces  of  flint  fixe<l  in  cement" 

Hir  T.  L.  Mitchell"  mentions  the  disctiverj-  in  a  hut  used  as  a 
casual  habitati<m  near  Mount  Arapiles,  of  a  number  of  "jugged 
spears,  some  of  theni  set  with  flints."' 

Similar  chips  are  also  put  to  quite  a  different  purpose,  f()r  Capt.. 
P.  P.  King  described  and  figured"  a  peculiar  knife  or  saw.  "The 
knife  or  '  laap '  is  perhaps  tbe  i-udest  instrument  of  the  sort  ever 
made  ;  the  haiKJIe  is  about  twelve  inches  long,  scraped  to  a  point, 
and  I)as  at  the  distal  end,  three  or  four  splinters  of  sharp^edged 
quartz  stuck  on  in  a  row  with  gum,  thus  forming  a  sort  of  jagged 
instrument.  .  .  .  It  is  thus  used  ;  after  they  have  put  within  their 
teeth  a  suflicient  mouthful  of  seal's  flesh,  the  remainder  is  held  in 
their  left  hand,  and,  with  the  '  iaap '  in  the  other,  thev  saw  through 
and  separate  the  flesh.  Everv  native  carries  one  or  more  of  these 
knii'es  in  his  belt  besides  the  nammer,  which  is  also  an  indispen- 
sable instrument  with  them."  In  a  f(Hitnote  he  further  i-emarks  that 
the  nativesof  King  George  Sound  "hold  tbe  knife  underhanded, and 
cut  upwards,"  A  modification  of  this  knife,  or  saw,  occurson  the 
north-east  coast  of  the  continent,  by  the  i-eplacement  of  the  stone 
chips  with  small  shark's  t<«th.*' 

No.  VIII. — Platb  xLiii.,  Group  2. 

^  umerous  adze-like  instruments  were  obtained,  these  are 
genenilly  clean  cut,  but  some  exhibit  flaking  and  clnpping  to 

«  Slanbridge    Trans.  Ktlmol.  Soc„  (n.s,),  i„  1H61.  p.  292. 
"  Mitrhcll— 'iliree   Eiiirditione    into  1-lie   Interior  of    Eut.  AiiBtmlia.  ii., 
re    Jnla.  of  Eipe<lition»  uf  DiBCOvrry  into  Cent, 


;   Etheridge- -Rfc,   Aiutr. 
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&Alii<in  thii  aU'tw.  to  tiit'  it^iuiivtl  simpu  aiul  piuvide  a  broad 
vuttin;;  edge.  TinpleinentK  of  tliis  kind  but  on  a  larger  nvale,  were 
asually  mountfd  im  the  end  of  a  wt^mt  stick  about  eightetm  inches 
in  Icnj^h  And  HunietinieK  l>ent,  the  st^ine  being  eenieiited  in  with 
gnni  :  this  was  UHed  as  a  gou^.  I'he  cutting  edge  in  nunie  cases 
is  hardly  viKible  and  lurely  projecbi  more  than  an  inch  or 
lesM.     Some  lul/es  have  a  stone  at  eaeii  end  of  the  Rhaft. 

No.  IX.  -Pi.ATb  \Liv  Group  4 
Gougi's  of  \iii-ioii,s  kinds  weie  "ibtjimed  in  lttij,i  iiuaiititieti. 
Thesi'"  are  ([uit^-  jH-culiar  in  Hliapi  and  d  iset}  resinibli'  coivm. 
They  are  freiiuently  fiakeii  or  diipjed  all  ovtr  and  the  tutting 
edge  is  usually  seiiii-eirculai- and  pioMded  with  a  central  nuteh, 
«ra  slighly  pitijetting  t<">tb.  Thtj  art  inomtlj  thitk  awl  mon' or 
less  sul)eonical  with  the  working  edge  at  the  apex  of  the  cone. 

No.  X.  -Plate  xliv.,  Group  1. 
Sniouth  serapeiw  weiv  foun<l  in  abundance  especially  on  the 
various  sliell  heaps.  Tliey  are  simply  clean  cut  Hakett  from 
pebbles,  with  one  flat  side  and  the  other  convex,  and  cmi.ti sting  of 
the  original  sm-face  of  the  pt^hble.  'ITie  thin  edge  is  mostly 
snmoth  but  in  some  etvscs  it  is  finely  imtched. 

No.  XI.--  Platk  xlii..  Group  1,  Fuia.  10  and  11. 
Two  gritty  siinilstone  rasps  wetv  ohtainetl  at  Bondi.     These  are 
practically    idcntieal    with    similar   tools    frinn    Chci-okee,  Iowa, 
U.S.A.*  ' 

No.  XII. — Plate  xlil.  Group  1,  Fio.  6  from  left. 
A  single  nose  style  or  ornament  was  found  at  Maroubi-a.  The 
ornament  is  nearlj'  three  inches  long  and  about  one  quarter  of  an 
inch  intdiaroct^tr,  Momewhat  tapering  towards  the  ends,  and  ex- 
hibiting two  or  three  faint  longitudinal  ridges  and  many  slight 
transversi^  depreRsi<m«,  which  pn)bably  indicate  the  original 
4!hipping.  Tlie  speeinien  however  is  much  worn,  probably  through 
use,  and  the  surface  debtils  are  obscure.  When  discovei'ed  it  was 
thought  t<)  b«!  simply  a  piece  of  ordinaiT  slat*  pencil,  but  on 
applying  a  knife  it  was  found  to  consist  of  simie  matei'ia]  much 
liarder  than  slate  [K'ncil. 

iTOiiimi   lr.-t.  (U.  S,  Xttt.  Mill..  Re- 
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.  XIII.  -Platk  xliv..  Grovp  : 


nt'j{ularly  sliaptti  iibji-ctH  «»■*  fnuiuj.  In 
iiiply  flakf-s.  but  w.mc  exhibit  .tpeoial  flaking 
insti-unifnts  woit  pHwibly  iiitt>ndi-<l  ti>  l»e 


.  Numuiuus  titnmhawk.i,  ;{rin(iBti>nt;s,  kiiu|ip('i'H,  niivila,  uiul  corea 
wtrc  Necurwl,  but  thes*;  were  for  tbe  tiiiiKt  part  of  tlu'  usual  kind 
Mntt  (to  not  rei|uii-e  anv  clew:  ript  ion. 


Tilt  Np<'ciui(!ns  figured  on  each  plat*  have  bi'cn  reduued  to  about 
one  tliird  natui-al  ni/*.  To  facilitate  refcivnce  they  are  classifiwi 
ill  jjroups,  and  inasnmuh  as  tlwy  are  all  arranged  in  rows,  any 
partiuulai-  spetiincn  may  be  easily  found  by  counting  from  left  to 

riftht  in  any  jriirti  fO'OUp. 
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ON  THE  OLIGOCHATA  from  tub  BLUE  LAKE, 
MOUNT  KOSCIUSKO. 

By  W.  B.  Bexiiam,    D.Sc.,  M.A.,  F.Z.S.,  CV.it.   M.H.H.   Ta-m!, 
ProfeKSdv  of  Biolofi^",  Univprsitv  i>f  Otajjii. 

(PUiU-s  xlvi.,  xlvii.). 

I  have  to  tliniik  tlie  Trustees  of  the  Australian  Museum  for 
giving  nie  the  opportunity  of  stutlying  this  small  collection  of 
Preiili-water  Annelids,  fi'om  the  Blue  Lake,  Mt.  Kosciusko,  an 
they  are,  ho  far  n»  T  am  aware,  the  fii-st  a(]uatic  Oligocliieti'is  from 
the  Australian  continent  that  have  been  identifiMl. 

The  tul)e  reteived  by  me  in  March,  190G,  contained  a  coiisider- 
aWe  number  of  small  worms  i-eferable  to  tlii-ee  M[iecies : — 

Family  TuBiFiciD^f:. 

1.  Tiibi/en:  davidUi,  sp.  nov. 

2.  hraiifhiura  p/eurotkfcfi,  sp.  nov. 

family  FUREODRILID^ 

3.  f'hreo(h-Uoidi-i>  twlabilin,  gen.  et  sp.  nov. 

These  were  colle};t*d  by  Mr.  Charles  Hedley,  under  the 
direction  of  Prof.  T.  W.  E.  David,  in  the  Blue  Lake,  which  is 
situated  at  a  height  of  6000  feet  above  the  sea,  near  the  tofPof 
Mt.  Kosciusko.  Tlie  depth  from  which  they  were  obtained  is 
thirty-five  feet ;  the  bottom  is  of  soft  mud,  and  the  tempenitui-e 
was  a-  Fahr. 

T\k  worms  had,  apparently,  been  ti'eat**!  with  osuric  acid, 
which,  unhappily,  is  ill-suited  for  these  animals  ;  for  not  only  doe« 
it  render  the  body  wall  rather  opaque,  so  that  the  internal  organs 
can  only  be  studied  with  difficulty  in  entire  apeciniens,  even  when 
stained  and  mounted  in  Canada  balsam,  but  it  also  appears  to 
render  the  chtette  brittle,  foi',  in  the  amaller  specimens,  they  are 
broken  off  short  ai  the  level  of  the  body  wail.  Hence  the  labour 
of  identification  is  increased  by  the  use  of  this  i-eagent. 
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The  worms,  Uxt,  wei-e  soft  and  na  I'widily  tuiii  in  huiidling  tiiat 
it  was  not  possible  to  make  satiMfactoiy  dissection-'  for  the  isolation 
of  the  genital  ducts.  Sections  liAve  been  prepai-ed,  which  with 
the  study  of  entire  individuals,  both  in  glycerine,  and  after  being 
Ktained,  liave  enabled  me  to  give  the  following  account. 

Of  the  tlirtv  itpecieH,  Tuhi/ej-  itavidw  in  readily  distinguishable 
by  its  largei'  size,  especially  by  its  greater  stoutness  :  the  other 
two  are  more  slender  and  scarcely  diHtinguishable  fnim  one  another 
ttxcept  by  aid  of  tlie  microscope,  though  PhrnuirUoidfK  m'tnbiliii 
is  altogether  a  more  delicate  worm  than   Bniii<liiiiiii  /ileinvthfca. 

I  have  not  attempted  to  make  an  exhaustive  study  of  either 
Rpecies,  but  have  limited  myself  to  a  description  of  such  featui-es 
as  are  imi>ortaDt  in  characterising  the  species. 

The  tvpes  and  niicroscopic  preparation^^  which  wore  umhI  in 
this  Ktu{ty,  ai-e  in  the  Australian  Museum. 

TOBIFBX   DAVID18,  i-p.  tlOV. 

(PI.  xhi.,  figs.  IG). 

The  numerous  individuals  of  this  womi  seem  to  indicat*'  that  it 
is  the  predominant  species,  so  far  as  this  collection  allows  nie  to 
judge.  Unfortunately  tlie  majority  are  broken,  and  otliern  so 
i-iiiled  as  to  make  it  itiipoesible  to  give  reliable  measurements. 

Dimtiufiotui. — I  estimate  that  the  worm  measures  from  2.")  to 
40  mm.  in  length,  with  a  diameter  of  1  mm. 

The  skin  is  smooth,  there  are  no  papillte,  though  the  posterior 
negnients  are  highly  glandular. 

The  Proatomium  is  bluntly  conical,  and  is  .e<|ual  to  nearly  twice 
the  length  of  the  first  segment. 

('haUr. — The  usual  four  bundles  are  present  on  each  segment : 
t'le  doi-sal  bundle  consists  of  two  kinds,  "capilliform"  and  "forked 
ci'ochets,''  but  in  the  anterior  dozen  or  so  segmenbi  some  of  the 
latter  have  an  extremely  delicate  membrane,  or  a  single  inter- 
HH-diate  tooth,  between  the  liml>s  of  the  fork  ("ctenates")  (PI. 
xlvi.,  lig.  2). 

The  two  kinds  of  chietie  alternate  in  a  bundle,  and  in  the 
;;i-eater  part  of  the  worm  each  bundle  consists  of  three  or  four 
<-u|>illiformH  and  three  or  four  crochets  ;  but  in  the  anteK^liteltian 
sc'fiments,  the  number  of  capilHforms  is  incrrtased  to  six  or  even 
seven — in  these  segments  tlie  additional  capiltifurms  are  dorsallv 
placed  (PI.  xlvi.,  fig.  I ). 
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Tlie  capillifui-ms  of  the  anteiior  segments  are  inuoli  longer  tliaii 
those  at  the  hinder  end,  and  there  is  a  gradual  diminutiun  back- 

f>nc  of  thette  cliietis  From  segment  vii.  meaxui-efi  5  mm.,  wliile 
one  (loiii  near  the  liinder  end  meaKUi'es  only  IK7  nim.  tfltai 
length. 

The  ci-ochetM  of  tlie  dorsal  bundles  lia\'e  tht  two  twth  of  eiiuiil 
size  and  form,  diverging  Nomewliat  from  each  other,  but  the 
"  lower  "  tooth  in  not  curvwi  away  for  the  "upjier." 

Tht^  numl)ei'  of  i:hietie  in  the  doi-xal  bundles  of  the  anterior 
segments  is  shown  iii  the  following  table  : — 

Segment  ...  ii.  iii.  iv.  v.  vt.  vii.  viii.  ix,  x. 
Capillifoi-ms  14567  6  3  44 
Crochets  ...     i'       .1       4       4      4        3         4       3       4 

The  ventral  fhietw  aif  crochets  thi-oughout  the  body  and 
usually  are  three  or  four  per  bundle.  Those  of  the  antt-rior 
segments  are  lai'ger  in  all  dimeiiHions  than  those  of  the  re^t  of  tbf 
body. 

The  two  teeth  are  nearly  of  e<|URl  lengtli,  but  the  distal  (oi- 
upper)  tooth  is  the  more  slender,  the  pi'oximal  (or  lower)  tooth 
being  curved  away  from  it  in  the  usual  tvpical  manner  (PI.  xlvi.. 
fig.  ;t).  In  the  anterior  segments  the  two  teeth  are  mueli  more 
ditTerent  in  form,  the  proximal  being  stout«r  and  the  distnl  ^till 
more  slender,  so  that  it  apjiears  to  tie  rather  larger. 

As  ii)  generally  the  cu.sc  in  the  family  Tubilicidie,  thei'e  are  no 
cbietw.  either  dorsal  or  ventral,  un  segment  x'l.  of  the  matuiv 
worm,  though  they  are  present  in  the  immature  individuals ;  in 
one  individual,  in  whicti  the  genital  organs  were  not  yet  fully 
develo|)ed,  there  is  still  one  capilliform  chieta  I'eniaining  in  the 
dorsal  bundle  of  this  segment,  indicating,  of  course,  that  the 
bristk'N  di-op  out  as  the  worm  attains  its  full  sexual  development. 

In  segment  x.  of  the  immature  woim,  the  ventral  ch«^t«  have 
the  normal  shape  and  arrangement ;  but  these  also  <li'op  out  as 
maturity  is  appixiached,  and  each  bundle  becomes  i-epresented  by 
a  single  "  copulatory  chieta  "  of  si>eciat  form  and  surrounded  by 
a  spheiical  gland  (PI.  xlvi ,  fig.  6). 

Tlie  copulatory  clm-ta  is  a  delicate,  .slightly  curved  ixmI,  with  a 
simple  blunt  point,  not  recuned.  It  ineasui-es  0'105  mm.  and  is 
much  slenderer  than  a  ventral  chietii,  and  shoiter  (PI.  xl\'i., 
fig.    4).       The   copulatoiy  chieta,    indeed,    is    so  delicate,    that 
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iilthougli  I  liacl  seen  it  aiul  xketclied  it  in  glyueiiiie  mounts,'  I  aiii 
Totally  unable  to  dehH^t  it  in  an  individual  stained  and  mounted 
in  Canada  Iwilsani,  although  the  worm  iw  matui-e.  In  siectioiw 
the  chittta  is  seen  to  be  solid  and  witliout  ii  groove,  hucU  as  I'xists 

The  C'/ilfl/'iiH  covera  the  segments  x.,  xi.,  xii.  The  male  |wivn 
and  H[iei'niatliecal  poivis  ucc-upy  the  uxual  position  in  segmentH  xi. 
and  X.  i-i'.speftively  :  the  speimathecal  pore  in  situateil  just 
ptetevior  to  the  "  fopulatoi'y  chieta." 

IVTEHNAL   AnATOIIV  ; — 

Jif/iiiKliiiiin-  Si/nti'iii.  —The  testes  and  ovaries  occupy  the  usual 
s-gmeuts,  and  the  speiin  sats  occur  in  segments  x,  bo  siii.  The 
mole-upparatusis  eonstructed  as  folIows:^The  flat  sperni  funnel, 
lying  in  the  tenth  segment,  against  the  anterior  face  of  its 
ptjst^'rior  septum,  leads  into  a  delicate  sperm  duct,  which  after 
entering  the  eleventh  segment,  is  somewhat  coiled,  or  at  least  un- 
dulating, and  passes  upwards  to  enter  the  "atrium"  near  the 
dorsal  surface  of  this  segment.  Tlie  atrium  has  the  usual  t¥tort- 
shape  of  Tubiflcids  generally,  with  itH  wider  end  upwaiils,  iiitu 
which  there  open  the  spei-m  duct  and  the  moderate  silted  prostate 
(PI.  xlvi.,  fig.  5).  The  atrial  duet  tlien  passes  almost  straight 
^lownwarda  to  the  ventral  surface,  piercing  a  small  penis,  which 
projects  into  a  small  penial  sac  or  chamber,  o|>ening  to  the 
exterior  by  the  male  pore.  There  is  no  chitinous  slieath  to  this 
[lenis,  and  the  entii-e  apparatus  is  confined  to  the  segment  xi. 

The  spermatheca,  on  either  side  of  segment  x.,  consists  of  an 
ovoid  or  cylindrical  "ampulla"  "yith  veiy  muscular  wall,  and  a 
narrow  duct  alwut  half  the  length  of  the  ampulla  (PI.  xlvi.,  fig.  6). 
'I'he  circular  muscles  of  the  ampulla  are  very  strongly  developed 
to  form  distinct  rings.  As  above  mentioned,  the  sj>ermathecal 
[Bji-e  is  just  behind  the  copulatory  cheeta  of  <'aeli  side. 

I  find  no  spei-matophores,  but  that  is  not  Ui  say  that  tliene  are 
iiot  fonned  by  this  species.  As  a  matter  of  fact,  I  could  not 
detect  any  spermatzoa  in  any  of  the  mature  individuals  studied, 
and  unfortunately,  the  specimen  sectiunise^l  turned  out  to  be  in- 
winipletelv  di'veloixni.  The  sexual  organ.s  ai-e  pivsent,  but  not 
fully  fonned,  and  still  moj*  unfortunately  I  carmot  find  any  other 
niatuii-  iiidiiidual  suitable  foi'  sectionising. 

'  rU<-  i|imiititv  of  iwiid-^itiH  in  i\w  intiiitinF,  uiil  llic-  nofi  condition  of  the 
h.Klj,  reiicl.Tetl  Hie  inTesHgutioii  of  tlie  cliirliie  rather  ilifficiilt.  As 
i-uiiipn-nsion  cmiKPit  the  intn^tinr  to  burnf,  aiiil  thi>  Miiul-grein»  liv  llieir 
refriiiBrni'v  intcrfi-rcil  with  Hie  slmiy  of  thew  «trui-(nni. 


,1,1.0,  Google 


IlKPOHT   ON    ItlK  <>I.I';0(1I«TA — HKMIA^I.  I'Oa 

V<i«:viar  Syi'tent. — This  presents  a  larj,'e  heait  in  segment  viii., 
and  in  tlie  preceding  segments,  iv.  to  vii.  paired,  very  undulating 
c'lnmiinKui-als,  wliicli  are  also  repeated  in  the  subse<|uent  segmentx 
tliniughout  the  body.  At  the  hinder  end,  these  become  mucli 
longer,  and  thei'efoi'e  take  a  more  undulating  course  along  the 
inner  sai-fate  of  the  body  wall— but  they  give  off  no  branches  ; 
thei'e  is  no  network. 

I  made  no  particular  study  of  the  iu:phruiia,  owing  to  the 
broken  condition  of  the  sectionb,  due  to  the  sand  contained  in  the 
intestine.  J  note,  however,  that  the  nephridia  commence  behind  the 
clit«llum  ;  here  the  pur(-s  are  well  defined,  and  evident  in  the  body 
wall  in  an  individual  that  had  lieen  bisected  and  flattened  out, 
after  removal  of  the  gut.  'fliese  poivs  are  in  line,  as  usual,  with 
the  venti-al  ehtetw,  hut  no  similar  poie.s  occur  anteriorly  to  the 
clitellum. 

Rnwirkn. — Tliis  si>ecies  belongs  to  that  group  of  the  genus 
Ttibifej-^  which  i.s  chai'acterised  by  the  presence  of  special  copu- 
Jatory  cluetie  near  the  aperture  of  the  spermatheca,  as  in  the 
familiar  European  species  T.  (J'mmmori/ct^n)  barbattiv,  Grube, 
TliP  genus  Tiiliifer,  as  emended  by  Michaelsen  (1900),  includes  a 
nuniber  of  species  which  have  been  doscnbed  under  several 
generic  names  such  as  fli-miUibifex,  SpiroHpniiin,  Iletfi-oriwtn, 
EmhiAiK'fphnl'itit^  as  well  as  P»anim<ynji-tfi<. 

f)f  the  "Psammoryctes"  group  only  eight  species  have  been 
recorded,  viz. : — T.  viJiitinun,  Grube,  T.  bniimlus,  Giv,  T.  htrimrhn-i, 
Bretscher,  T.  cnmerani,  Visart,  T.  Uluttria,  Ditlevsen.  T.  /i>»»r>r, 
Ditl.,  T.  saDu-f-nKin,  Pierantoni,  and  T.  hamatiig,  Moore. 

From  each  of  these  the  present  species  differs  in  cei'tain 
characters,  such  as  the  foim  and  number  of  the  chH^tat in  the  dorsal 
bundle,  details  as  to  the  pii>portions  of  the  teeth  of  the  ventral 
ch*et«,  form  of  the  copulatory  cliH-bi',  absence  of  penial  sheath, 

The  species  which  it  most  closely  i-esemble-s  is  T.  /ifiiM-ifri 
(with  which  T.  ratii'-.raiii  is  possibly  identical),  but  fi-om  this  the 
form  of  the  copulatory  clueta  seems  to  mark  it  off.  In  that  species 
the  fi-ee  end  is  sharply  curved  and  pointed,  it  is  twice  the  length 
of  the  ordinaiy  ventral  ch»ta,  and  thicker  than  it ;  it  is  also  said 
to  be  gi-ooved  on  its  expose*!  surface.  Jt  is  possible  that  in  my 
Bpectmens  of  7'.  davidin,  the  copulatory  clieota  is  not  fully  form*fl — 
Bee  above  as  to  the  ditticulty  of  studying  it — and  that  when  fully 
formed  it  would  differ  from  the  condition  described  above,  but  1 
do  not  suppose  that  this  is  the  case,  and  T  l)elieve  tlmt  we  ure 
justified  in  i-egai-ding  it  as  distinct  from  the  Eun)]H'an  forms. 
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For  the  coiivciiicnce  of  coi))[iaii!M>n  witii  MicliaeiMCii's  dia^nioies 
of  tlie  first  two  of  tlip  above  listnl  s|iecies,  I  ;{ive  biietlv  the 
clianiftf'i'H  of  tlif  iii'w  species  : — ■ 

T'lj-if'-j.-  dafid'w,  SI.,  nov. 

Int«guiiieiit  smooth,  (loroal  <;hii'tiv  eajiilliform  and  crochetai 
uxually  thrw  or  four  of  each  kind  per  buiKlle.  Some  of  the 
ci-ochetM  Hiiterioily  present  an  intemiediute  tootii,  or  a  delicate 
membrane.  Ventral  (jhwtu",  ciiichets  three  or  four  per  bundle ; 
tlie  teetli  e<jual,  but  tlie  lower  one  stouter.  A  Mingle  copulatory 
cliieta  on  each  side  of  Hegnient  x.,  blender,  slightly  curved,  blunt 
pointed,  and  Mnialler  than  the  ventralft.  Theiv  is  no  chitinoua 
peniM :    s]>eniiatheca  iiliort,  cylindrical,  with  a  duct  of  half  its 


Brani'iiiuka  plkurotheca,-  k/i.  not:. 

(PI.  xlvi.,  figs.  7-1-J) 

This  is  a  imicli  Nlemleit-r  worm  than  the  pi-ec^Ung,  and  stouter, 
but  owing  to  tlie  coiletl  stat«  of  the  niatuiT  worms,  the  figures 
given  here  are  oidy  estimated,  though  appi'oximatelv  correi-t. 
The  body  wall  is  highly  gi-andolai-. 

ZJinieJUfioii^.— About  13  ti)  Ki  nnn.   x  Oo  mm. 

Vkiette. — 'Die  dorsal  chtetie  consist  of  crocbet«,  and,  in  the 
anterior  segments,  capillifonns  ai-e  added  to  the  bundle.  Owing 
to  the  brittle  nature  of  the  cliietiv,  tlie  majority  of  them,  ill  all  the 
individuals,  have  tlie  outer  ends  broken  off,  hence  there  is  Mime 
difficulty  in  distinguishing  the  existence  of  capillifomis— but  i>y  a 
prolonged  and  cai'eful  study  of  entire  pi'eparations  and  sections, 
and  preparatioiiK  treated  with  glycerine  and  potassium-hydrate, 
and  the  use  of  high  powers  of  the  microscope,  it  in  possible  to 
recognise  that  in  these  anterior  bundles,  one  or  two  of  the  dorsally 
placed  bristles  are  rather  more  delicat*  than  the  rest,  and  their 
bases  are  rather  longer  and  straight. 

1  was  led  to  examine  the  matter  very  carefully  for  other 
anatomical  charactei-s— ?.(/.    tiie  modified  cliieto'  near  the  male 

poi-e-have  lieen  hitherto  found  only  in  association  with  tliese 
clui-tie. 


:    refers  lo  lalenil  imrtioii  iif  llie  tt]»r- 
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Anteriorly  there  are  tliree  or  four  chjtt«'  in  oucli  doi>uil 
bundle,  of  wliieli  one  or  tuu  aif  i/BpillifonnM.  After  the  clitelluni, 
only  crochet*  ai-e  jirexent,  and  usually  two  per  liuridle. 

The  venti'al  cliietft"  ai-e  crochets  to  the  iiuinbei'  of  two  or  tlii-ei* 
in  each  bundle.  Uliey  are  Nlender  and  short,  measuring  0-Of  nmi.; 
tbe  upper  (distal)  tooth  is  nearly  twice  the  length  of  the  pi-oximal, 
and  is  much  slenderer  (PI,  xlvi.,  fig.  7). 

The  arrangement  of  the  chwtie  is  as  followH  : — 

Segment  ...  ii.    iii.    iv.    v.    vi.  vii.  viii.  ix.    x.  xi.  xii. 
Ci'ocheta  ...    2      '2     2      2     i      -2      '2      2      2     2      2        ' 
Capillifornis   'i      1     1>      3     1       1       I       1      0     0     0 

Oil  the  segment  xi.  the  ventral  uhietie  aiv  cliHraijtei-iHtie'illy 
arranged  in  a  bunch— the  baiteH  divergent,  the  tips  all  elose  to- 
gethei*,  projecting  through  a  pore  on  iv  small  {lapilla  (PI. 
xlvi.,  tig.  11) — thi.s  bunch  of  four  U>  nix  uhietie,  instead 
of  being  arranged  trans verfiely  to  the  axix  of  the  l>ody, 
in  sagittal,*  and  hence  conspicuous  in  an  entii-e  specimen. 
The  copulatory  chK-tw,  aiv  thus  arranged  in  a  revei-w  way 
from  the  normal  ventral  s,  but  in  form,  the  individual 
copulatory  chaitje  ai-e  ci'ochets,  nearly  twice  the  length  of 
the  ventrals,  menHuring  0'15  mm.  Tlie  baseu  of  these  an- 
surrounded  by  a  group  of  muscles,  but  there  is  no  special  ghuid. 

The  Vlilel/iim  covers  the  segment  ^  x.,  xi.,  xii.  The  male  jmre 
is  on  xi.,  just  outside  of  and  anterior  to  the  copulatory  cliiebe. 
In  section,  a  furrow  is  seen  to  run  backwards  from  the  pore  to  the 
level  of  the  chietie,  possibly  indicating  that  iii  copulation  siith  ii 
furrow  is  fomieil  for  the  transference  of  tlie  spermatzoa  from  the 
male  pore  to  the  spei-matheca  of  another  worm,  and  corres]Hinds 
to  the  "  spermatic  gi-oove  "  in  Acantlio<liiline  Earthworms. 

Tlie  spermathecat  poi'e  is  situated  near  the  anterior  margin  of 
segment  x.,  and  occupies  an  unusual  position,  in  that  it  lies  near 
the  lateral  line  of  the  bo<ly,  about  midway  between  thedoi'sal  and 
venti-al  cha-tal  n.ws  (PI.  xlvi.,  fig,  10). 

ISTKRSAL    A\AT0MV;-- 

Reproductive  Sytlr-m. — Tlie  testes,  ovaries,  etc.,  occujiy  the 
usual  segments.  Tlie  sperm  sac  is  median,  and  extends  thi-ough 
segments  xi.  to  xvi.,  while  the  four  pivceding  segments,  vii.  to  x., 

■  I  find  tlip  cojiiilutory  cliu-l 
this  dis|Hwitioii.  wliii-li 
fllnalrilx'J  .■u<v.-fiw. 
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aiv  HIIhI  with  luunt-  mu-ssen  of  develupiii^  Hpei'iiiabjzoa.  Tlie 
Hiwnti  funnel  in  Hat,  leadn  iiit<>  a  slioi't  and  delicah-  duct  which 
pa-sses  dii-ectly  downwanls  after  piercing  the  )*eptuni  to  enter  the 
eleventh  segment ;  here  it  passeN  belaw  the  ovary,  and  I  have 
bet'ii  unable  to  tiiice  it  accurat<^ly  ainongxt  the  ova— it  winds 
RoniMwhat  and  appeal's  again  near  the  apex  of  the  atriun).  Its 
coui'se,  indee<l,  is  tiimilar  to  that  in  Tunjiodriltui  simplex,  but  it 
<loPH  not  coil  round  the  ati-imu  as  in  that  spocieK. 

The  Atrium  is  a  cylindrical  organ,  rounded  at  its  upper  end. 
It  presents  three  more  i>i'  lens  distinctly  marked  regions — the  sac, 
the  neck,  and  the  atrial  duct  -wich  having  a  atructure  similar  to 
tliat  dencribed  by  Beddard  (I)  in  H.  nuuv^rbi/i.  That  is,  the  sac 
itself  is  lined  by  tall  glandular  cells  similar  to  those  desciibed  and 
figured  by  me  tor  Tnujiodfilus  timplex ;  tlie  shoi't  neck,  which  is 
not  abruptly  uiarkMl  off,  is  lined  by  cubical  cells  (I  was  unable  to 
detect  cilia  in  my  itections,  though  no  doubt  they  exist  as  in  other 
species),  but  the  duct,  which  is  shaiply  diffei-etitiated,  is  lined  by 
columnar  cells,  which  support  a  distinct  cuticle,  continuous  with 
that  of  the  outer  epidermis  (PL!ctvi.,tig.8).  Tlie  wall  of  the  atrium 
is  muscular,  and  outside  this  coat  ii  a  layer  of  "pi'ostate  cella"  of  a 
form  essentially  similar  to  those  described  and  figured  by  Beddard 
(I)*  au<]  Stole  (14).  In  fact,  except  fur  minor  details,  tlie  apparatus 
is  characteristically  Bi-aiichiuiwi.  Tliere  is  no  ]>enis  other  tlian 
the  hunch  of  copulatory  eliiets^  on  their  papilla. 

Tlie  speimatheca,  situated  on  each  side  of  segment  x.,  is 
relatively  small,  pyiifomi  in  shape,  with  a,  short  distinct  duct, 
bent  at  right  angles  to  the  ampulla  (PI.  xlvi.,  tig.  9),  to  open 
laterally  as  above  descrilied.  Though  the  ampulla  is  titled  with 
spermatozoa,  they  are  not  moulded  into  a  spei'matophore. 

yVifl  Viueular  System.  -Two  pairs  of  enlarged  "hearts"  ai'e 
visible  in  the  entire  specimens,  lying  in  segments  viii.  and  ix., 
while  in  ti-ansverse  sections,  a  third  is  seen  in  segment  x. 

ITie  usual  narrow,  undulating  comraissurals  are  present  in  the 
remaining  segments.  I  was  unable  to  detect  a  "  supita  int^^tiual 
vessel,"  except  possibly  in  segnients  x.,  xi.,  xii. — for  in  these 
segments,  in  transverse  sections,  two  vessels  lie  above  the  gut,  a 
larger,  the  "  dorsal,"  and  a  smaller  one  below  it,  which  may  be 
the  "  supra  intestinal."  Further  back,  and  further  furwaixls, 
only  a  single  vessel  is  visible  above  the  gut ;  and  thi-oughout  only 
a.  single  one,  the  "  ventml "  vessel  lielow.  In  the  giwater  part  of 
the  lx>dy  the  commissural  vessels  instead  of  going  directly  from 
the  dorsal  to  the  central  vessel,  break  up  into  a  more  or  less 
etaboraU?  plexus  on  the  body  wall  (PI.  xlW.,  tig,   I'J),  and  hi  the 

"  For  rctVivtiw*  iimiilHTwt  hi  liniokel*  fof  Biblioeniiilii  iit  mil  of  pappr. 
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jHisterioi-  tliifd  or  wi  tliis  iietwoik  lian  very  wimll  nie«heji ;  tlie  net- 
win'k  iH  coiitiiiuouH  from  sefpiieiit  to  segment.  iSucli  a  network  is 
rare  in  'futiifit^idii—  it  has  been  deacribed  uiily  in  Jtnnirkiutir,  as 
emended  by  Miuhaelsen  (9),  bs  well  as  in  Jihisi/di-jluii  limoHi't, 
Hatai  (H),  and  to  some  ext»'nt  in  R.  pUomiK,  Goudricli  (7). 

The  foim  mui  constitution  of  tlie  network  in  mui-e  like  that 
figui-ed  by  Hatai  than  of  the  other  species  I'eferi'ed  to,  vjz. :  — 
Ea«h  "latero-dorsal"  and  "latero-ventral"  vessel  (";«■.  ^,  of  which  there 
is  a  pair  in  e\'ery  segnient,  after  iv.aching  the  body  wail  in  tbese 
po8t>H;litelliaii  wginentJi,  bivaks  up  inia  a  numbi-r  of  aiiastomifiinj; 
brandies,  with  a  tenilency  to  a  longitudinal  and  trans veitie 
aixangenieiit.  Tt  is  i{nite  unlike  the  simpler  an'an^ment  of  B. 
KiiHvrbyi,  and  is  less  elal>i>rate  than  that  in  H.  aicrittPii  (14). 

The  fii-st  nephi'iilium  occui's  l)plilnd  the  atriopon;  in  segments 

Ji--mmkM.— That  this  worm  in  closely  allied  to  Stole's  "TlyoHrilus 
toc-c;ineus"  there  can  be  no  daubt,  and  tliei-e  ap|>eai'S  to  me  a 
certuin  amount  of  truth  in  Ditlev«en'H  criticism  (6)  uf  Miehaelseii's 
union  of  this  worm  with  Branekhtra  town-byi  in  the  genus 
/irnnchhira — but  I  am  not  in  a  position  to  discuss  this  <juestion 
on  the  present  occaiiion,  and  I  have  therefore  followed  Miuliaelsen 
in  placing  the  species  in  the  genus  /irnnchimii.  I  would  i-emark, 
however,  that  if  the  two  species  ai*  distinct,  a  new  generic  name 
must  be  found  for  "  Ilyodrilus  eoccineus,"  since  Ih/ii'lnliiH  was 
used  by  Eisen  eai-liei"  in  a  different  sense. 

In  a  recent  article  Michaelsen  has  severely  criticised  my  genus 
Taiipofinliifi,  and  denies  that  it  is  even  specifically  distinct  iron\ 
B.  eocciiwa.  To  thix  criticisn)  T  hope  t^)  I'eply  after  reading  bis 
memoir  on  the  Elbe  Oligochtetes,  which,  unfortunately,  I  have 
not  yet  seen.  Possibly,  /t.  jdKurofhfca  may  be  a  variety  of  Ti. 
eocditfn,  but  till  I  have  studied  this  memoir  T  shall  allow  the 
above  account  to  stand. 

The  prefent  species  may  be  diagnosed  thus  i   - 
Uraiickiura  pleiirolkfcn,  sp.  iiov. 

ChfetH!,  dorsal  bundles  of  --'A  C'i'ocliet<4,  with  capilliforms  abided 
ill  anterior  segments  i  ventrals  crochets,  with  upper  ^>oth  longer 
than  the  lower.  On  segment  xi.,  behind  the  male  pore,  a  bunch 
of  copulatoiy  chfetie  in  the  sagittal  plane,  the  points  converging, 
tlie  cliietie  similar  in  forai,  gi-eattr  in  size  than  the  other 
ventralti.  Clit«llum  \  \.,  \\.,  xii. ;  spermatiiecal  |>i>re  latei-al,  near 
anterior  mai^n  of  x.  Male  efferent  apparatus  as  in  IS.  cocviitea, 
but  the  atiium  elongated  ovoid,  and  the  sperm  duct  fipeniiig  at 
it«  apex.  An  elaUirate  ititcgu mental  bl'XMl  plexus  in  the  .ijreitter 
pai-t  of  the  Itody. 
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Fhreouhii.oidem,  i/eii.  iivt-. 

Ht^sembliii;:  I'hr'mlAhiii,  Beddui'd,  but  without  a  Kpi?niiatln^:ii. 

Tlie  bperiii  duct  o|ii'ns  into  a  musculftr,  but  tKHi-giaridular  sac, 

c-ontaiiiitig   sperniatoKOH,    wliich   o|*ii!i   to   the   exterior    in    sc,!i- 

pHBtXIDKILOIIIGM   NOTAHILIS,    up.    urn: 

(Plab"  xlvii,). 

Only  a,  Hiiijtif  individual  of  tliia  I'ei-y  interesting  woi-ni  was 
retvived,  but  foi-tunat<'ly  it  waa  sexually  niatui-e.  It  was,  after 
examination  in  glyceiine,  NtHinetl  and  mounted  in  oanada  balsam  ; 
later  it  wan  unniounted,  and  the  anterior  end  cut  into  xenitl 
sections. 

DiniftwuiiiH.-  -It  Ik  altogether  shortei'  and  more  slender  than  Xhv 
preceding  ;  it  was  wiled  in  a  flat  spii'al  at  each  end,  so  that  tlie 
lengtli  here  given  'v  only  approximately  correct,  vist.,  t*  nmi.  Tlie 
body  wall  is  very  glandular :  the  glands  are  in  two  distinct 
annular  gi'oups  in  eacli  segment,  that  is,  each  segment  is  biannu- 
late,  of  which  the  larger  occupies  the  ^i-eater  part  of  a  wgnu-nt, 
and  a,  mucli  nari-ower  one  lies  near  the  posterior  intei-segmental 
furrow. 

Vh<fUf.  — The  ventmls  commence  in  segment  ii.,  and  the  doi-sids 
in  iii.  {an  in  IHiivitiriliiit).  The  ventral  bundle  normally  contaiuii 
a  single  chieta,  wliich  is  a  simple-pointed  sigmoid,  with  wry  feebly 
expivssed  iiodulus  (PI.  xlvii.,  fig.  i;i).  But  in  a  few  segments  I 
not*-d  two  such  ciiietie.     These  ventrals  measure  U-05  mm. 

The  doi'sul  chietie  are  entiivly  capilliforms,  and  tbetv  appear  ti> 
he  two  in  each  bundle,  one  lonj^r  and  thicker,  one  slioilx-r  and 
finer.  Tliis  is  certainly  the  case  in  segments  iii.  and  iv.,  but 
unfortunately  the  rest  wei-e  broken,  the  anterior  eiul  being 
protectMl  by  its  curvature  retained  theni  when  mounted  in 
glycerine.  After  manipulation,  liowevei",  T  found  that  even  tliese 
had  been  broken.  I  faile<l  to  measure  them,  but  tlie  longer 
clnetii  was  rather  greater  than  half  the  diameter  of  the  bo<iy. 

A  careful  study  of  transvei'se  sections  shows  that  each  of  the 
subseiguent  segments  contain  bases  identical  with  that  of  tliese 
two  segments,  i'.^,,  the  inner  end  is  abruptly  truncated,  there  is  no 
noduluH,  and  the  embedded  porti(ni  is  sti-aight  — all  characters  of 
capillifurms.  ChietH'  are  absent  in  segment  xii.,  and  then-  are  no 
copulatoiy  cluetie. 

The  t'lilflliim  commences  at  about  the  nnddle  nf  segment  \ii. 
and  surrounds  segment  xiii.,  but  only  a  very  short  portion  i>f  the 
ventral  surface  is  glandular. 

The  mnlp  pmv  is  situated  near  the  anterior  margin  of  segment 
xii ,  rather  me<liad  of  the  line  of  the  ventral  chietie.  Thei-e  is  no 
sperhiatlieciil  poiv. 
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Internal  Axatomv  :— 

Rf)irininntiv  Sif»ffHi.—'Yh.e:  struetuiti  of  tlie  iniiln  effei'eiit 
appai-utua  is  very  peculiai-.  A  pair  of  fc-Btes  lies  in  wgment  xi., 
on  tlie  anterior  neptum  ;  the  Hpertn  funnei  \h  simple,  and  tlie 
Npei-ni  duct  iiftei-  piercing  th«  .septum  xi./xii.,  passes  liatitwards  in 
a  sli<^])tly  undulating  courae  on  the  metiiat  side  of  a  large  museular 
sac,  into  the  neck  of  whieli  it  opens  (PI.  xlviL,  fig.  15). 

The  musuular  sac  in  segment  xii.  was  very  conxpieuous  in  the 
entire  specimen,  as  it  is  filled  with  ripe  spermatozoa.  It  is  nearly 
cylindrical,  hut  curved,  so  that  it  is  convex  dorsally  \  its  round<-d 
fme  extremity  '\s  directed  forwards  and  rests  close  hehind  the 
septum  xi./xii.,  while  posteriorly,  after  cur^■ing  downwards  as  it 
approaches  the  middle  of  the  segment,  becomes  rather  narrower, 
t^i  form  a  short  "neck."  This  now  opens  into  a  small,  sub- 
Hpherical  chamber  through  its  mesial  wall,  TIiih  cliamber,  which 
may  be  termed  the  "  penial  chamber,"  in  its  tm'ii  comnianicates 
witli  the  exteri(ir  by  a  comparatively  small  pore  on  the  ventral 
surface  of  segment  xii.  (Pk  xlvii.,  fig.  14). 

The  structure  of  these  parts  is  as  follows: — The  "muscular  sac" 
is  lined  by  a  flat  epithelium,  in  which  nuclei  can  only  be  distin- 
guislied  here  and  there,  surrounded  by  a  thick  coat  of  cii-cular 
muscle-fibrea  (PI.  xlvii.,  fig.  16).  There  is  no  glandular 
covering,  and  no  gland  opening  into  this  sac.  The 
sperm  duct  lias  the  usual  structure,  and  opens  into  the 
niirrow  neck  of  the  preceding  near  the  opening  of  the 
latter  into  the  "penial  chamber"  (PI.  xlvii.,  fig.  15).  llie 
short  "common  duct"  thus  formed  does  m>t  differ  in 
structure  from  the  rest  of  the  sac.  At  the  point  of  entrance  of 
the  sperm  duct,  the  cilia  project  into  the  snc  (PI.  xlvii.,  fig.  llj). 
The  Bubspherical  "  penial  chamber  "  appears  to  he  an  inv^ination 
of  the  epidei-mis,  it  is  lined  by  an  epitheliun),  which  over  the 
gi'eater  part  of  the  outer  hemisphei'e  is  similar  to  the  epidermis, 
hut  the  whole  of  the  mesial  surface  of  the  wall,  as  welt  as  the 
apex  and  part  of  the  outer  wall,  is  lined  by  a  layer  of  tall  glandu- 
lar cells  (PI.  xlvii.,  fig.  17).  The  wall  1%  further,  pi-ovided  with  a 
thin  coat  of  circulai'  and  longitudinal  muscles,  as  well  as  "  retractor 
muscles  "  connected  with  the  body  wall.  Tlie  structure  of  this 
chamber  suggests  that  it  is  capable  of  protrusion,  and  on  one  side 
of  the  body,  the  common  duct  (or  neck  of  the  muscular  sac)  is  it- 
self pushed  forward  into  the  cavity  of  the  "  penial  chamber  "  (PI. 
xlvii,,  fig.  17)  in  such  a  way  as  to  suggest  a  "penis"  such  as 
exists  in  sonie  species  of  Phrroarifim  (f.  itlhiut,  P.  Incimtfin),  but  of 
much  smaller  dimensiona 

In  segments  xi.  and  xii.  are  masses  of  developing  spermatozoa  ; 
the  fomier  segment  is  filletl  by  them,  the  latter  only  partly  so, 
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tuid  ill  (tcgnu'nt  xiii.  i.s  a  iiiMlian  s]>enn  iwc,  witli  a  dcfinitf  waJI. 
Tlic  wvarj'  M  in  setpneiit  xii.  in  the  usuni  position,  and  loiwe  ov» 
of  vaiiouB  Hizt^  tilso  occur  in  tins  »iej,'nK>iit ;  in  xiii.  Hn<l  xiv.  are 
alw  very  lai'ge  ova,  one  in  eacli  Hegnient.  lyin^'  in  an  o^'i!<aL^  The 
oviduot  I  waft  unable  to  tra(.-e  satisfavtorily,  but  at  the  boundary 
of  segments  xii.;  xiii.  I  det^vt^d  a  mefis  of  ^nialt  nuclei  in  a 
position  suggeHting  the  duet,  but  the  compresHioQ  to  which  ttie 
worm  had  been  Nubjecte<l  had  entirely  obliterated  the  lumen,  if  it 
be  the  duct,  and  though  I  was  able  to  trace  these  cells  into  con- 
tinuity with  tiie  epidemiis,  no  poi'e  wan  visible 

The  alim^iitary  canal  presents  no  special  features.  The 
pharynx  is  prewnt  in  segment  ii.  ;  the  tmophagus,  thick-wnlled 
and  of  Hraall  diameter,  ext«ndR  into  the  tenth  segment,  beyond 
which  it  opens  abruptly  into  the  thin-walled  intestine,  which  hai 
a  diameter  about  twice  that  of  the  ojuophagus  :  here,  starting  in 
segment  xi.,  the  gut  in  filled  with  sand  grains,  diatom  shells,  etc 
There  are  salivary  glands  or  septal  glands  on  the  anterior  wall  of 
segments  v.  and  vi,  ' 

Of  the  vmtriitnr  niji'lem  the  following  fact«  were  noted.  The 
dorsal  and  ventral  vessels  are  the  only  longitudinal  trunks  ;  these 
are  connected  by  delicate  commissnrals  in  segments  iii.  to  vii.,  the 
last  l)eing  slightly  larger  than  the  rest,  but  not  definitely  "heart "- 
like.  There  are  no  integuntental  vessels;  on  the  outer  wail  of  the 
intestine,  however,  there  is  a  very  regular  network  of  blood- 
vessels formed  of  i;los<'ly  and  regularly  set  circular  vessels  con- 
nectiHl  by  shoi't  longitudinal  ones.  This  recalls  Michaelsen's 
account  of  the  arrangement  in  FkrtodrUiig  kergiitleiieniti*  (10), 
The  blood  is  (|uite  pale  in  colour. 

The  nephridia  are  loose-coiled  tul)es  of  ii  Tubificid  character  ; 
they  seem  to  b«-  asymmetrical ly  disposed,  for  the  fiiitt  organ  lies 
on  the  left  side  of  segment  vi.  Thost-  of  the  following  s^ments 
are  also  confineil  to  tlie  left  side  ;  that  in  segment  x.  is  on  the 
light  side  ;  and  further  back  I  see  only  one  in  a  s^ment. 

Ri^mark)'. — Although  the  worm  agi-ees  with  PhreodrUns  in 
general  external  anatomy  and  in  several  of  the  internal  characters, 
so  as  to  l)e  easily  included  in  the  family  Phreodrilidie,  as  defined 
by  Michaelseii  (1902),  yet  it  difiers  from  all  the  species  of  the 
genus  Pluvnlr'UiiM  in  the  structure  of  the  male  efferent  apparatus, 
and  in  the  apparent  absence  of  a  spermatheca^  I  say  "apparent" 
absence,  for  it  may  passibly  be  that  the  muscular  sac,  filled  with 
spei-n>Btozoa,  has  i-eceived  those  spermatozoa  duiing  copulation 
with  another  worm.  But  in  no  Oligocliiete  hitherto  studied  do  we 
know  of  such  a  sjiermatbeca  connectetl  in  this  way  with  the  mate 
duct.  On  the  other  hand,  we  not  unfiT<|uently  find  the  ripe 
spermatozoa   filling  more  or  less  of  the  atrial  cavity,  through 
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wliieh  of  Liiui't^e  tlicy  nuiHt  paw  uii  the  v/ay  to  tlie  fxt^tior.  But 
in  most  of  tliexe  ciutefi  there  is  no  doubt  as  to  tlie  nuture  of  tlie 
vhuiuber :  it  ix  provided  with  a  glandular  lining',  or  i-eceiics  the 
nei'lcH  uf  the  glaixl  c-ells  of  the  proHtate,  and  thoui;h  we  are  in 
if^iioraoce  an  to  the  exact  function  uf  thiK  secretion,  yet  it  iipi)eai'N 
probable  tliat  it  takes  simie  share  in  the  piouess  of  eopulation. 
In  the  pi'ewnt  worm,  however,  the  nhc  which  contains  the  sperai- 
atozoa  is  abMolutely  non-glandular — there  in  neithei-  pi'ostate,  nor 
pi-ostatt!  cells  outaule  it,  nor  glandular  cells  lining  it.  Tlie  wall 
is  strongly  muscular,  far  more  muscular  than  is  the  atrium  in 
other  atjuatic  Oligochieted,  and  in  this  respect  resembles  the 
museularity  of  the  xpennatbeca  in  many  Tubiticids.  At  any  rate, 
we  have  to  note  the  entii-e  absence  of  a  spei-matheca  i-oni-siionding 
to  that  of  Pkreinlnhiti. 

In  all  the  >tpeciiii  of  this  genus  the  spermatheca  is  a  long  sac 
extending  tlirougb  two  or  moits  Negmenbi  and  opening  near  the 
aateiior  margin  of  segment  xiii.  This  is  quite  an  exceptional 
position  for  this  organ,  in  the  class,  for  it  is  almost  universally  in 
front  of  the  male  pore,  though  in  certain  of  the  Luml>riculidie  it 
is  behind  the  [wre. 

The  idea  occurs  t»  one  that  in  Fhif-jdrUoid,-,,  the  pore  of  the 
spermatheca  has  passed  forwaixls  into  segment  xii.,  and  ha^ 
become  coincident  with  the  male  pore.  But  there  is  nothing 
analogous  to  such  a  fusion  throughout  the  Oligochiebi,  and  ii  mon' 
i-easonahle  explanation  is  that  the  atiium  has  become  a  i-eservtiir 
for  tlie  sperinat^izoa,  and  that  copulation  does  not  occur,  that  the 
muscular  sac  (or  "  autospermatheca  ")  discharges  its  own  s]>erMi- 
atozoa  (in  its  own  ova,  during  the  fommtion  of  the  cocoon. 

liut  there  is  another  feature  in  which  this  new  genus  diffei-» 
from  I'hreiKiril UK — in  that  genus  the  sperm  duct  opens  i:iti)  ii . 
more  or  less  tubular  organ  lined  with  glandular  cells  and  ternie<l 
the  "  atrium,"  which  in  turn  opens  through  a  "  penial  sac  '  lineil 
by  flatter  cells,  and  surrounded  by  muscles  This  sac  is  quiti- 
small  or  evanescent  in  7'.  kfriineJenmniii  (10),  but  is  of  consi(^erable 
size  in  y.  Ine.tntlrin  and  others  (see  Benham,  4),  and  further,  in 
most  species  the  pore  is  at  the  end  of  a  conical  protL'Usihle  organ 
lying  in  this  sac. 

Fi'oin  a  mere  inspection  of  a  figure,  the  male  apparatus  «f 
I'lnvi^ri/oiflfx  aWH'ai-s  to  iw  reiidily  comparable  with  that  of 
/'.  kfif/vlniniti,  Michaelsen,  and  f.  Incutilriii,  B<>nhani,  were  it  not 
that  what  is  a  highly  glandular  sac  (utiium)  in  these  two  specie.s. 
is  a  non-glandular,  highly  muscular  ssc  in  I'hivoih-i/oii/i-s  ;  and  it 
appears  that  the  "  penial  chamber "'  of  the  latter— partly 
glandular  as  it  is—  may  represent  both  the  atrium  and  the  penial 
sheath  of  such  a  fomi  as  P.  lac""''-!"-     On  the  other  band,  there 
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ia  some  Kli;;lit  t^videiici;  tliat  tliiit  peiiial  chamber  is  evemble, 
when  it  would  uoit'eHpoiid  only  to  the  penial  sheath  of  /'.  laeimlru. 
If  this  cliamher  is  really  eversible,  we  must  probably  conclude 
that  L-opulatiiiii  dovH  take  place,  and  if  so,  the  only  roc  capable  of 
receiving  spermatozoa  is  the  mUHCular  xac,  which  would  thuu 
function  an  a  spei-niatheca.  So  tliat  whatever  may  be  the  true 
honiologiefl  of  these  parfai,  the  diistinetne.ss  and  peculaiity  of  the 
new  ;,'enun  are  .sutticieittly  striking. 
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MINERALOGICAL  NOTES:   No.   IV.— ORTHOCLA8E  in 
NEW  SOUTH   WALES 

By  C.  AiTDBRSOiT,  M.A.,  B.Sa,  Mmeralogiat. 

(Plates  xlviii..lii.). 

Macroacoplc  ciystala  of  felxpar  are  of  cunimon  occurrence  in  the 
granitic  ai'ea  of  Northern  New  South  Wales  and  have  been  noted 
by  various  observers,  but  so  far  no  orystalli^raphic  description 
am  appeared.  It  is  proposed  in  this  paper  to  describe  and  illus- 
trate some  of  the  more  interesting  orthoclase  crystals  comprised 
in  the  Australian  Museum  collection,  plagioclase  felspars  being 
reserved  for  a  subsequent  article. 

The  specimens  figured  were  with  one  exception  acquired  by  the 
Trustees  from  Mr.  D,  A.  Porter,  of  Tamworth,  to  whom  alsb  I  am 
under  obligation  for  particulars  of  their  finding  and  mode  of  oc- 
currence. Mr.  E.  C  Andrews,  of  the  Geological  Survey  of  New 
South  Wales,  who  possesses  an  extensive  knowledge  of  the 
granites  of  New  England,  has  been  good  enough  to  examine  the 
collection,  and  bos  given  me  valuable  information  regarding  the 
field  relations  of  the  rocks  in  which  the  felspars  are  found. 

For  identification  purposes  Becke'a  method  was  employed ;  by  the 
use  of  a  liquid  with  a,  refractive  index  greater  than  those  of  ortho- 
clase and  about  equal  to  the  mean  index  of  albite,  orthoclase  was 
easily  distinguished  from  plagioclase.  This  method  was  supple- 
mented by  observation  of  the  extinction  angles  on  cleavage  flakes. 
The  crystal  forms  were  determined  by  inspection  corroborated  by 
measurement  with  a  contact  goniometer. 

CocKDUBN  Creek. 

(Plate  xlviii,  fig.  1). 

A  single  specimen  from  ■'  Beadle's  Conditional  Purchase," 
Cockburn  Creek,  near  Tamworth,  is  in  the  Museum  collection, 
It  consists  of  an  aggregate  of  glassy  crystals  of  a  typical 
adularia  habit,  accompanied  by  small  brownish  crystals  of 
axinite.  The  felspar  presents  the  simple  combination  c  (001), 
m  (110),  X  (101),  e  and  x  having  a  tendency  to  oscillate  with  one 
another  and  give  a  somewhat  rounded  termination. 
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For  cbemiua]  analysiB  some  fragments  were  broken  off,  &nd, 
after  examination  witb  a  hand  lena  and  removal  of  a  slight  iron 
BtaiD  by  bot  hydrochloric  add,  ground  to  fine  powder.  For 
general  analysis  -3241  gram  was  taken,  for  alkalies  -4962  gram. 
The  alkalien  were  determined  by  lAwrence  Smith's  well-known 
method,  the  amount  of  alkali  in  the  calcium  carbonate  employed 
being  determined  and  allowed  for.  The  filtrate  from  slumioii 
gave  no  precipitate  with  ammonium  oxalate  on  prolonged 
standing,  hence  time,  if  present  at  all,  must  be  in  very  sinall 
iUnouQt ;  other  components  possibly  present  in  ti-aces,  as  oxide  of 
iron,  magnesia,  and  water,  were  not  specially  searched  for  in  view 
of  the  small  <|uantity  of  material  available.  Further,  the  per- 
centage of  lilica  is  slightly  low  and  of  alumina  rather  high, 
perhaps  owing  to  the  contamination  of  alumina  by  traces  of 
silica  nut  removed  in  the  first  operation. 

The  appende<l  analysis  I.  shows  that  the  mineral  is  a  nearly 
pure  potash  felspar ;  II.  is  Tschermak's  analysis  of  adularia 
from  Pfitsch,'  while  III.  ia  the  theoretical  percentages  for 
KAISiiO„ 
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Oban. 

(Plate  xlviii.,  figs.  2,  3,  4  ;  PI.  xlix.,  figs.  I,  2 ;  Pis.  l.-lii.). 

In  our  collection  there  is  a  fine  suite  of  felspar  crystals,  some 

of  large   size,    from    this  locality,  a  notable  feature  being  the 

excellent  development  of  Baveno  twins.     This  occurrence  has 

been  noted  by  Porter  when  describing  quartz  from  Oban,'  and  he 

1  Tschennak— Bct.   Ak.  Wien,  1.,  (1),  1866,  p.  677   (quoted  Dsim— Sjst. 

Min..  6th  Mlit,  1B92,  p,  310). 
'  Porter-Joura.  Boj.  Soc.  If.  S.  Wales,  iviii.,  18ft*  (1885),  p.  75. 
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has  re«;iitly  given  me  adriitioual  information  regarding  the 
locality.  The  best  specimens  in  the  collection  were  obtained  some 
thirty-five  years  ago  by  the  late  Mr.  Thomas  Clarke  of  Oban 
while  blasting  up  a  side  channel  in  the  granite  in  order  to  divert 
the  stream  from  the  bed  of  Oban  Creek  and  facilitate  the  search 
for  gold  and  tin-ore  therein.  Detached  crystals  of  felspar,  accom- 
panied by  tourmaline,  topaz,  cas8it«rit«  and  gold  are  sometimes 
found  in  the  alluvial  wash  in  the  neighbourhood  of  Oban. 

The  granite  of  Oban  belongs  to  the  "  later  and  more  acid  type  " 
of  Andrews' ;  associated  with  it  is  a  series  of  eurit«8,  often 
pegmatitic,  and  it  is  mainly,  if  not  entirely,  from  the  pegmatite 
phases  that  the  large  crystals  of  orthoclase  here  described  have 
come.  A  common  characteristic  in  hand  specimens  is  a  graphic 
intergrowth  of  quartz  and  felspar  ;  this  is  seen  on  a  large  scale 
in  the  specimen  shown  in  Fl.  I.,  fig.  1,  where  the  several 
quartz  crystals  project  from  the  felspar  with  their  vertical  axes 
parallel.  One  interesting  specimen  consists  of  a  group  of  large 
crystals  of  smoky  quartz,  the  core  of  one  being  an  elongated 
ciystal  of  felspar  twinned  on  the  Baveno  law  but  without  ter- 
minations. A  somewhat  similar  association  is  seen  in  PI.  li., 
where  a  well-developed  Baveno  twin  is  partly  embedded  in  a 
smoky  quartz  crystal.  Besides  quartz  (usually  smoky),  which  is 
a,  constant  companion  of  the  orthoclase,  we  find  associated  with 
it,  tourmaline,  in  the  usual  striated  columnar  crystals,  and  a 
plt^oclase  felspar,  which,  from  refractive  index  and  extinction 
angles,  is  found  to  be  near  albite.  Plate  iii.,  is  a  photograph 
of  a  slab  consisting  of  large,  bufi*,  orthoclase  crystals,  much 
decomposed,  seated  on  which  are  fresher,  whitish  crystals  of 
albite  in  intercrossing  pericline  twins.  A  fine  example  of  a 
Baveno  doublet  is  shown  in  Fl.  xlviii.,  fig.  2 ;  it  has  the  usual 
habit  elongated  parallel  to  the  axis  [c,  6],  The  two  portions  are 
not  quite  symmetrical  to  the  combination  plane,  the  face  c'  (001) 
slightly  overlapping  the  face  b  (010),  with  which  it  is  practically 
coplanar,  but  the  boundaries  of  the  two  segmente  are  easily  trace- 
able by  the  aid  of  the  series  of  more  or  less  parallel  markings 
present  on  every  face  and  having  a  direction  on  each  approxi- 
mately parallel  to  the  intersection  of  the  particular  face  with  the 
plane  of  the  pinacoid  (100).  These  lines  of  corrosion  are  some- 
what less  pronounced  on  the  prism  m  (110),  which  still  retains  a 
dimly  vitreous  lustre.     Thb  crystal  measui'ee  about  4x2  cm. 

A  more  complicated  twin  is  represented  in  PI.  xlviii.,  fig.  3.     It 
may  be  interpreted  either  as  a  triplet  according  to  the  Baveno 

'  ArdrewB— Hec.  Oeol.  Survey  N.  8.  Wftlee,  viii.,  2,  1905,  p.  116. 
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law,  or  the  segment  on  tlie  left  of  the  figure  with  faces  labelled 
\  c,  o,  j:,  may  be  regarded  as  twinned  to  the  segment  in  the 
normal  position  on  the  Manebach  law ;  it  is  not  possible 
without  veiy  euuit  measurement  to  decide  between  these  alter- 
natives. T?his  specimen,  like  the  last,  is  much  corroded  in 
approximately  parallel  lines  and  it  shows  here  and  there  sm&ll 
scales  of  a  yellowish  micaceous  mineraL  It  measures  about  9  x 
3-5  cm. 

Another  isolated  Baveno  doublet  (Fl.  xlix.,  fig.  1)  exhibits  an 
irregular  junction  of  the  two  segments,  that  on  the  left  partially 
enveloping  the  other.  This  crystal,  which  is  drawn  with  the 
edge  [6,  c]  perpendicular  to  the  plane  of  the  paper,  measures  3-5 
X  1-25  cm. 

An  interesting  crystal  of  which  the  exact  locality  is  not  known 
is  similarly  drawn  in  PI.  xlix.,  fig.  3.  It  was  acquired  in  a 
collection  of  Australian  and  New  Caledonian  mineiuls  fi-om 
Mr.  A.  H.  F.  Stephens,  who  gave  the  locality  as  New  South 
Wales,  It  bears  a  close  resemblance  to  the  Oban  twins,  and, 
like  them,  is  accompanied  by  yellowish  mica  scales  ;  hence  we 
may  fairly  assume  that  it  was  derived  from  the  granite  of  Oban 
or  the  neighbourhood.  Like  the  specimen  described  above  (PI. 
xlviii.,  fig.  .^),  it  may  be  regarded  either  as  a  Baveno  triplet  or  as 
a  combined  Baveno  and  Manebach  group.  The  junctions  are 
remarkably  regular  and  the  crystal  as  a  whole  is  well  balanced  ; 
it  is,  though  not  the  largest,  perhaps  the  finest  example  of  a 
Baveno  twin  in  the  collection  of  New  South  Wales  orthoclase. 
It  measures  4-5  X  I  cm. 

While  the  Baveno  twins  are  the  finest,  crystals  also  twinned 
according  to  the  other  well  established  laws,  the  Carlsbad  and 
Manebach,  are  forthcoming  from  Oban.  Of  the  former  the 
crystal  represented  in  PI.  xlviii.,  fig.  4,  may  be  taken  as  typical 
It  shows  the  forms c(001),6(010),a(100),>n (110),: (130), a:(r01), 
y  (201),  o  (111);  of  these  the  pinacoidais  of  infrequent  occurence 
on  orthoclase.  The  m  faces  ai-e  comparatively  bright  (it  seems  as 
if  these  I'esist  corrosion  with  greater  success  than  do  the  other 
faces).  The  terminal  faces  are  marked  by  irregular  branching 
lines  with  a  general  direction  parallel  to  the  edge  [c,  a] ;  these 
markings  are  of  very  usual  occurence  on  orthoclaae  crystals,  and, 
as  they  are  accentuated  on  worn  crystals,  are  probably  due  to 
corrosion.  The  b  pinacoid  is  finely  striated  parallel  to  the  inter- 
secting edges  of  the  prismatic  zone.  The  faces  c  and  x  are 
represented  in  the  figure  as  coplanar;  strictly  speaking  c 
(p   -=    26'  3')    is    somewhat    steeper    than    x    {p    =    24°    13')  ; 
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in  Fl.  xlix.,  fig.  4,  the  difference  is  slightly  exaggerated 
to  show  that  the  faces  are  not  quite  in  one  plane.  Well- 
defined  cracks  parallel  to  the  basal  pinacoid  traverse  the 
faces  in  the  prism  zone ;  by  observing  the  direction  of 
these  cleavage  cracks  one  can  easily  distinguish  c  from  x, 
even  when  these  are  to  all  appearance  coplanar  and  physicaliy 
similar,  and  the  dome  y  is  not  present.  This  crystal,  which  mea- 
sures approximately  2  x  I'5  x  1  cm.,  forms  one  of  a  small  group 
of  felspar  and  smoky  quartz  crystals  with  a  crumbly  pegmatitic 
matrix.  Seated  in  parallel  position  on,  and  partially  embedded 
in,  the  figured  cryst^  are  small  crystals  of  albite. 

Manebach  twins  are  not  met  with  so  frequently  as  Baveno  and 
Carlsbad  types.  One  good  but  rather  decomposed  example, 
accompanied  by  orthoclase  in  Baveno  and  Carlsbad  twins,  albite 
and  smoky  quartz  was  observed  ;  in  habit  and  development  it  is 
essentially  similar  to  the  crystal  figured  in  PI.  xlviii.,  fig.  5, 
which  comes  however  from  Bolivia.  In  the  Oban  crystal  ^bite 
is  in  parallel  position  witli  the  two  segments  of  the  Manebach 
twin ;  hence  the  albite  also  must  be  twinned  on  the  Manebach 
law. 

On  the  whole  the  orthoclase  crystals  uf  Oban  suggest  a  com- 
parison with  those  described  from  Four-la- Brouque,  France.* 

Uralla. 
(Plate  xlix.,  fig.  5). 

In  the  Museum  collection  are  a  few  specimens  of  orthoclase 
from  the  Rocky  River,  TJralla,  which  are  in  general  very  similar 
to  tbe  Oban  mineral.  This  similarity  is  no  doubt  duo  to  their 
having  been  derived  from  a  geologically  equivalent  pegmatite. 
All  the  Rocky  River  felspars,  Mr.  Porter  informs  me,  were  ob- 
tained in  the  alluvial  gold  wash,  where  they  are  accompanied  by 
ilmenite,  zircon,  quartz  and  jasper.  It  is  worthy  of  note  that 
no  tourmaline  or  cassiterite  is  found  in  tbe  Rocky  River  wash, 
in  which  it  differs  from  the  alluvial  drifts  in  the  neighbourhood 
of  Oban. 

A  Carlsbad  twin  from  the  Rocky  River  is  interesting  as  an  ex- 
ample of  what  is  sometimes  described  as  a  left-handed  twin,  as 
distinguished  from  the  other  figured  crystals  (PI.  xlviii.,  figs.  4,  6 
and  PI.  xlix.,  fig.  4)  which  are  right-handed.  This  is  a 
comparatively  small   crystal,   measuring  about   1    x    '8   x     5 

p.  307  J 
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cm.  It  in  associated  iti  the  hand  specinien  with  ciystals 
of  smoky  and  ordiuary  quartz,  albite  in  Carlsbad  twins, 
and  small  scales  of  black  mica,  the  last  where  the  idiomorphic 
felspar  and  quarts  betxime  merged  into  a  fine-grained  granite. 
The  banal  plane  is  fairly  bright,  while  a*  is  con'oded  and  quite 
devoid  of  lustre,  the  distinction  between  the  two  being  obvious  at 
a  glance. 

Another  specimen  from  this  locality  is  in  all  respects  similar  to 
the  (much  larger)  group  from  Oban  ngared  in  PI.  lii.  The  simi- 
larity is  so  pronounced  that  one  would  almost  be  inclined  to 
regard  them  as  fragments  from  one  and  the  same  block. 

Bolivia. 
(Plate  xlvjii.,  fig.  5  ;  PI.  xlix,,  flgK.  3,  4). 

Just  as  the  prevalence  of  Baveno  twins  marks  the  Oban  ortho- 
clase,  so  the  special  feature  of  the  Bolivia  occurrence,  so  far  as 
represented  in  the  oollection,  is  the  excellence  of  the  Carlsbad 
twins.  The  crystals  are  in  gen<!ra!  fresher  than  those  from  Oban 
and  Ui'alla,  this  being  perhaps  due  to  their  being  obtained  from 
druses  in  the  "acid"  granite,  not  from  pegmatite  veins  and 
lenses. 

In  Fl.  xlix.,  fig.  3  is  »«)iown  a  group  consisting  of  three  Carlsliad 
twins  and  a  Manebach  twin,  accompanied  by  three  crystals  of 
slightly  smoky  quartz  ;  the  same  Maneba<-h  twin  is  partially 
idealised  iu  Pt.  xlviii.,  fig.  5.  Another  fine  crystal  twinned  on 
the  Carlsbad  law  (PI.  xlix.,  fig.  4)  is  one  of  a  group  of  four,  and 
measures  about  vt  x  -  X  1  cm.  T^ie  prism  faces  are  smooth  and 
bright,  the  terminal  faces  and  the  h  pinacoid  slightly  striated 
parallel  to  their  intersection  with  the  plane  of  the  a  pinacnid. 

Invekell. 
(Plate  xlviii.,  fig.  6). 

From  a  decomposed  felspar-porphyry  about  fourteen  to  twenty 
miles  north-east  from  Inverell  good  examples  of  Carlsbad  twins 
are  obtained,  one  of  which  is  drawn,  and  partly  idealised. 
The  crystals  are  quite  diflerent  in  appearance  from  those 
described  above  from  other  localities  in  the  State,  as,  instead  of 
being  white  or  bulf  in  colour,  they  are  Wck-red,  The  figured 
crystal  measures  about  2  X  -  X  1  cm. 

That  I  am  able  to  present  a  plate  of  shaded  drawings  is 
largely  owing  to  the  instructions  and  hint«  of  my  colleague,  Mr. 
A.  R,  McCuUoch,  to  whom  my  best  thanks  are  due. 
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TA8MAN  SEA. 

I.— THE  EXPEDITION  of  H.M.C.S.  "MINER. 

1.  Introdvctobt  Notb  on  the  First  Dkkp-Ska  Cbuiss. 

By  W.  A.  Habwbll,  M.A.,  F.R.S.,  Professor  of  Biology  in  the 

University  of  Sydney,  and  0.  Hedlbv,  F.L.S.,  Conchologist, 

Australian  Museum. 

Having  been  enabled  by  means  of  a  grant  from  the  Royat 
Society  of  London  to  procure  3000  fatlioms  of  steel-wire  rope 
(supplied  at  cost  price  by  Messrs.  Bullivant),  and  hanng  been 
granted,  through  the  courtesy  of  Brigadier-Oeneral  Gordon,  C.B., 
the  U!ie  of  H.M.CS.  "  Miner  "  with  a  strong  crew  under  the  com- 
mand of  Lieut -Colonel  J.  H.  A.  Lee,  we  made  on  5th  to  7th  June  n 
first  essay  in  deep-sea  investigation  in  the  Tasman  Sea.  The  only 
soundings  on  the  chart  outeide  tlie  hundred  fathom  limit  arf 
those  I'ecorded  by  the  "Challenger"  in  1874;  and,  dependinji 
upon  these,  we  made  our  first  cast  of  the  dredge  when  we  had 
reached  a  position  distant  about  fifty.five  miles  due  east  of  Poit- 
Jackson  Heads,  expecting  to  reach  bottom  at  a  depth  of  about 
2000  fathoms.  This  was  unsuccessful,  and,  owing  to  the  comin;: 
on  of  heavy  weather,  we  were  obliged  to  run  in  nearer  to  the 
coast.  Early  on  the  morning  of  the  7th  June  the  bucket-di'edge 
was  let  go  in  80  fatlioms,  twenty-two  miles  east  of  Narrabeen, 
and  returned  with  a  satisfactory  load.  Leaving  this  station  the 
vessel  was  steered  about  six  miles  east  by  south,  and  the  trawl 
was  lowered  in  a  depth  of  200-300  fathoms.  It  brought  up  some 
specimens  of  a  Sea-urchin  Porocw/am  elajans,  A.  Ag,,  obtained 
by  the  "Challenger''  at  Station  164a,  410  fathoms,  and  Station 
214,  500  fathoms,  half-a-dozen  specimens  of  a  large  Spatangid,  as 
yet  undet«rmined,  and  an  undetermined  Fennatulid.  As  the 
the  weather  still  continued  extremely  rough  we  were  obliged  to 
desist  and  return  to  port. 

ise  vsM  made  of  the  surface 
L  rich  surface  fauna  was  met 
with,  comprising  Eadiolaria,  Foraminifera,  a  Yorticellid,  Dino- 
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^agellata,  Chetognatha,  a  Polyclad,  Polychfeta,  Crustacea, 
Hetaropoda,  Pteroporla  and  Urochorda.  Nearer  the  coast  the 
Radiolaria,  particularly  the  colonial  forms,  were  less  abundant. 

The  moss  of  deposit  brought  up  by  the  bucket-dredge  consisted 
almost  entirely  of  calcareous  organic  ati'uctures.  The  great  bulk 
of  this  was  composed  of  calcareous  Polyzoa,  mostly  in  small  frag- 
ments, with  numerous  Foraminifera,  many  shells,  and  a  consider- 
able number  of  smalt  solitary  corals.  The  representatives  of  the 
last-named  group  which  have  been  examined  by  Mr.  J.  S.  Den- 
iiant,  M.A,,  F.B.G.S.,  comprise  Platyotrochus  campreumtg.  Ten. 
Woods,  DulUxyathut  rota-formie.  Ten.  Woods,  DunocyaihuM 
paraeitieut.  Ten.  Woods,  Lfptopf^nua  diacug,  Moseley  ?,  Koto- 
phyllia  recta,  Dennant,  ffolcoltvchus  ei-^inlalui,  Dennant,  Flabel- 
lum  aualrain,  Moseley,  Tremalotrochix  verconis,  Dennant  ?,  and 
two  new  species,  one  of  Trematotrochun  and  the  other  of  flaiel- 
lum.  A  few  small  sponges,  not  yet  determined,  were  attached  to 
the  tangles.  The  Polyzoa  are  being  examined  by  Mr.  C.  M. 
Maplestone. 
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THE  RESULTS  of  DEEP-SEA  INVESTIGATrON  in  thb 

TA8MAN  SEA. 

r— THE  EXPEDITION  of  H.M.C,S.  "  MINER." 

2.  The  Colosial  Radiolabia  of  the  Tasman  Ska, 

By  Prof.  W.  A.  Haswell,  M.A.,  i>.Sc.,  F.R.S. 

(Plate  liii.). 

The  colonial  Radiolaria  collected  during  the  two-days  cruise  of 
H.M.C.S.  "Miner"  in  June,  1906,  were  mostly  obtained  at  a 
diutance  o!  over  fifty  miles  off  the  coast.  Here,  probably  on 
account  of  the  strong  southward -flowing  current,  with  a  surface 
temperature  of  65°  C,  surface  life  was  very  abundant  and  varied. 
Owing  to  tlie  unfavourable  weather  it  was  impossible  to  do  more 
than  drag  the  tow-net  for  a  time  within  a  few  feet  of  the  surface, 
and  the  specimens  obtained  had  to  be  somewhat  summarily  dis- 
posed of.  The  fixing  solution  employed — a  copper  sulphate  and 
corrosive  sublimate  combination — though  very  efficient  as  regards 
most  of  the  surface  organisms,  was  oot  entirely  successful  in  the 
case  of  the  colonial  Radiolaria,  having  had,  apparently,  a  soften- 
ing effect  on  the  jelly  which  led  to  the  disintegration  of  most  of 
the  colonies.  Fragmentary  though  the  specimens  are,  the  indi- 
vidual zooids  prove  to  bn  remarkably  well  preserved.  To  com- 
plete the  observations  here  recorded,  however,  the  study  of  further 
material  preserved  in  other  ways,  and  of  living  specimens  will  be 
necessary,  and  what  follows  can  only  be  regarded  as  a  preliminary 
account  of  the  colonial  Rodiolaria  of  this  region. 

The  points  of  more  general  interest,  to  which  attention  is 
directed,  are  :  (1)  The  observation  in  a  species  of  CoUozoum,  as 
well  as  in  Belonozoum  atlanticum  and  Rhapkidozoum  pandora 
of  bodies  which  appear  to  be  zooids  tliat  have  undergone  conver- 
sion into  masses  of  microspores ;  (2)  The  observation  in  CoUo- 
toum  areuatwtn,  n.  sp.,  of  a  special  phase  in  the  life-history 
of  the  Xanihdlce. 

It  is  somewhat  remarkable  that  so  few  Badiolaria  have  been 
recorded  from  the  Tasman  Sea.  Of  the  colonial  forms  I  find 
record  of  only  three  species  having  been  found  in  that  region, 
viz.,  Sphaerozoum,  octocerat,  Haeckel,  S.  australe,  Haeckel,  and 
CoUotphaera/ragilis,  Haeckel.  The  reason  for  this  is,  doubtless, 
that  so  little  plankton-net  collecting  has  been  done  in  the  open 
sea.     The  Badiolaria,  and  more  particularly  the  colonial  forms,  do 
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not  aeem  to  abound  near  the  coaet,  and,  as  far  as  Port  Jackson 
and  Broken  Bay  are  concerned  (and  I  have  little  doubt  the  same 
faolda  good  of  the  other  inieta),  a  simple  Radiotariaii  of  any  kind 
IB  a  vara  avis  in  the  surface  net,  and  the  coloaia)  forms,  so  far  oa 
my  experience  goes,  never  occur. 

None  of  the  thrw  species  mentioned  above  occur  in  the  present 
collection.  On  the  otJier  hand  it  comprises  about  seven  species 
previously  knovrn  from  other  p&rta  of  the  ocean. 

Genttg  CoLLozouH. 

The  absence  of  skeletal  parts  in  the  genus  Colloxvum^  rendera 
the  idootification  of  the  species  in  that  genus  a  matter  of  con- 
siderable difficulty — particularly  when  one  has  to  deal  with  pre- 
served material,  in  which  the  form  of  the  colony  may  not  be 
recognisable.  Tliis  difficulty  i»  increased  by  certain  discrepancies 
between  the  determinations  of  Haecket  on  the  one  hiind  and 
of  Brajidt  on  the  other.  Thus  with  ragard  to  the  characters  of 
the  original  species,  C.  inernm,  supposed  by  the  former  to  be  cos- 
mopolitan, and  to  be  subject  tu  cousiderable  variation,  there  is  a 
wide  divergence  in  the  statements  of  the  two  authors.  According 
to  HsAckel's  description  in  the  "  Monographie,"'  in  this  species 
the  zooids  are  usually  Hpherical,  but  may  be  compressed 
spheroids,  or  lens-shaped,  or,  rarely,  elliptical,  and  there  is  a 
thick,  often  double,  capsular  membrane  ;  in  the  "  Report  "'  the 
^jecifjc  name  is  restiicled  to  forms  with  spherical  zooids  and  a 
thin,  simple-edged  membrane.  According  to  Brandt',  on  the 
other  hand,  in  the  species  in  question  the  zooids  are  discoid  or 
irregular,  and  a  membrane  is  entirely  absent. 

Of  the  specimens  of  Collozoum  obtained  duiing  the  "  Miner" 
excursion  a  considerable  proportion  belong  to  what  may  be  termed 
the  C.  iuerme  group  of  Haeckcl's  sub-genus  Cotlodinium — foims 
in  which  the  prevailing  shape  of  the  zooid  is  spherical,  and  in 
which  there  is  a  single,  relatively  large,  oil-globule.  All  the  lead- 
ing modifications  and  phases  are  represented— except  that  there 
are  none  in  which  a  capsular  membrane  can  positively  be  said  to 
be  absent. 

Until  further  material  has  been  obtained  I  think  it  better  to 
defer  any  attempt  to  deal  systematically  with  this  group.     But 

■  With  tlip  Bicoptiona  to  bf  referred  to  Uter. 

'  Hacekel.  K— Die  Radiolarien.     Eine  Monogmnhie.  1862.,  p.  622. 
"  Hiieciiel,  E— The  BBaiolariti.     Cliall.  Beji.,  Zool,  iviii..  18«7.  p.  26. 
•  Brandt,  K— Die  Eoloniebildende  Radialarien  :  Spliauroxoi-n.    (Fsuiin  u 
Flora  Oolfes  v.  Seapel,  liii.,  1888.,  p.  6.) 
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tfaere  ftre  tlii-ee  members  of  it  which  prt-)Hint  i^ilAiu  ffatui%s  of 
special  intei-eut.  These  I  will  distinguish  a»  C.  at-mainm,  n.  sp., 
C  atpka  and  C.  beta  respectively. 

COLLOZOUH    ARHATUM,    vp.    nov. 

(Plate  liii.,  fig.  1). 

The  entii«  absence  of  skeletal  parts  is  given  by  Haeckel  (Kep. 
p  24)  as  one  of  the  diagnostiu  character  of  the  genus  CiiUoxoum. 
Brandt',  however,  Btaten  that  in  C.  herttvitji  there  may  be  present 
completely  isolated  needle-like  spicules.  SpiculeH  identical  with 
thooe  of  various  /^phat^roeoHm-^peQiMt  are  present  in  several  of  my 
specimens  of  CfJlozoum,  but,  from  their  mode  of  occurrence,  these 
are  undoubtedly  te  be  looked  upon  as  of  the  nature  of  foreign 
bodiefi.  In  the  form  now  to  be  described,  however,  there  is  a 
true  skeleton  of  an  elementary  character,  although  in  other 
respects  there  is  no  departure  from  the  character  of  the  genus 
Collvzoii.tn. 

The  fonn  of  the  C()lony  is  unknown,  the  Kpccies  being  i-epre- 
sented  only  by  two  fragments,  wliich,  however,  show  quite  distinct 
phases.  The  zooids  in  both  are  spherical,  O'l  ram.  in  diameter, 
with  a  distinct  capsular  membrane.  One  of  tliem  is  in  a  fairly 
early  stage  of  anisosporous  reproduction,  each  capsule  enclosing  a 
large  number  of  nuclei  arranged  in  the  chawcieristic  way  in 
rounded  groups.  The  other  is  in  the  iso-iporaus  phase.  In  the 
latter  the  oil-globule  is  present ;  in  the  former  it  is  not  distinguish- 
able. In  neither  are  pseudopodia  or  pseudopodial  matrix  recog- 
nisable. The  skeletal  elements  are  extremely  slender,  simple 
fibre-like  spicules  in  the  inter-cap^•ulal-  jelly ;  they  are  about 
0-2mm.  in  length  or  a  little  longer,  with  a  diameter  of  not  more 
than  OOOIram.  Tlie  small  Kize  of  the  fr^ments  preclude*!  any 
attempts  to  determine  the  composition  of  the  spicules, 

CoLLozouM  (alpha), 
(Plate  liii.,  fig.  2). 
There  is  only  one  specimen  of  this  form,  a  complete  colony  of 
spherical  shape,  only  about  2  mm,  in  diameter.  The  zooids  are 
apparently  in  the  vegatative  phase.  They  are  spherical  in  form  ; 
only  in  one  case  is  there  a  constriction  indicating  an  early  stage 
in  vegetative  multiplication.     In  each  capsule  there  are  20-30 
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nuclei,  separated  from  one  another  bj  intervale  filled  witii 
(p^nular  protoplasm  ;  these  are  not  arranged  in  a  single  layer. 
The  nuclei  appear  as  uompletely  homogeneous  masses  of  chromatin 
of  somewhat  irregular  shape  ;  in  several  cases  phases  of  direct 
diWsion  are  observable.  Around  the  whole  of  the  nuclei  of  each 
capsule  is  a  thick  ayer  of  granular  protoplasm.  The  out«r 
boundary  of  each  zouid  is  quite  sharply  defined,  but,  if  a  capsular 
membrane  is  present,  it  is  not  distinguishable,  and  must  be 
extremely  delicate.  Pseudopodial  matrix  and  pseudopodia  are 
not  to  be  made  out.  There  is  a  single  spherical  oil-globule  in  each 
zooirl.  About  12-15  Xanlhella  are  closely  applied  to  each  zooid, 
and  there  are  also  many  in  the  intermediate  spaces-  The  zooids 
are  about  "07  mm.  in  diameter  ;  the  nuclei  about  -01. 

So  far  there  is  nothing  to  distinguish  this  foim  from  an  early 
vegetative  phase  of  one  of  the  C.  itierme  group.  But,  scattered 
over  the  surface  of  the  colony,  are  some  fifty  bodies  which  difFer 
entirely  from  the  ordinary  zooids.  These  are  rounded  masses  of 
granular  matt«r  most  of  which  are  of  about  the  size  of  the  zooids, 
while  a  few  are  slightly  larger,  and  some  are  considerably  smaller. 
These  are  all  superficial  in  position,  superficial  to  all  the  looids 
and  to  all  the  Xanthellix,  most  of  them  projecting  on  the  surface^ 
and  some  being  covered  externally  only  by  a  very  thin  layer  of 
the  gelatinous  matrix. 

In  this,  as  well  as  in  the  other  colonial  forms  to  be  subsequently 
referred  to  in  which  they  occur,  these  bodies  are  rendered  conspi- 
cuous in  my  preparations  owing  to  their  not  being  affected  by  the 
staining  agent  used  (paracai-mine),  and,  in  the  cleared  specimena, 
appearing  very  bright  and  yellowish  in  colour.  When  one  of 
them  was  removed,  and,  after  being  returned  to  alcohol,  acted  on 
with  hematoxylin,  a  distinct  staining  effect  was  produced,  certain 
granules  in  the  mass  becoming  more  strongly  effected  than  the 
rest.  Owing,  probably,  to  the  condition  of  the  material,  the  com- 
ponent parts  of  these  granular  masses  could  not  be  definitely 
isolated.  But  I  have  little  doubt  from  their  mode  of  occurrence 
that  we  have  here  to  do  with  masses  of  microspores  of  small  size. 
In  Brandt's  classical  monograph  microspores  and  megaspores  are 
stated  to  be  developed  in  the  same  zooid  in  CoUozoum  and  in 
Sphaerozoum,  and  the  allied  genera,  but,  if  the  above  view  should 
be  fully  confirmed,  this,  if  it  is  a  rule,  is  subject  to  some  excep- 
tiona  This,  however,  is  a  question  which  can  only  be  definitely 
settled  with  the  aid  of  living  material. 

COLLOZOUM  (beta). 

(Plate  liii.,  fig.  -5). 
Another  form  of  this  C.  itiKrme  group  is  worth  referring  to 
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owing  to  a  peculiarity  of  which  at  present  I  have  no  explanation. 
In  tbie  form,  of  wliich  there  are  several  specimens,  all,  unfortu- 
nately, fragmentary,  the  zooids  have  the  usual  spherical  form, 
with  a  diameter  of  about  '06  mm.  They  are  in  the  anisoporou^ 
phaae  with  numerous  small  nuclei  (008  mm.  in  diameter) 
arranged  in  rounded  groups  in  the  typical  manner ;  and  there  ia 
a  large  central  oil-globule.  There  is  a  thin  pseudopodial  matrix 
giving  off  delicate  pseudopodia  which  form  a  network.  A  few 
Algie  adhere  to  each  zooid  and  many  lie  in  the  interspaces. 

There  is  a  thin  capsular-membrane ;  but  this  is  almost  hidden 
by  a  layer  of  minute  bright  bodies  of  about -0016  mm.  in  diameter, 
which  adhere  to  its  outer  surface.  Whatever  may  prove  to  l>e  the 
nature  of  these  bodies,  there  can  be  little  doubt  from  the  con- 
stancy of  their  presence  in  this  form  and  in  this  alone,  that  they 
represent  a  definite  structure  or  structures,  and  are  not  of  the 
nature  of  an  artifact. 


COLLOZOUH    OVALE,  9p.   lull'. 

(Plate  liii.,  fig.  3). 

The  prevailing  form  of  the  zooids  is  elliptical ;  a  few  ai-e 
constricted  as  if  about  to  divide.  Both  of  the  specimens  are  in 
the  vegetative  phase,  with  few  (4-10)  nuclei  in  each  capsule. 
The  membrane  is  delicate,  the  protoplasm  very  granular.  In 
place  of  an  oil-globule  there  ia  an  irregular  space  towards  the 
centre  giving  off  branching  lobes  from  which  finer  channels  pass 
out  in  a  radiating  manner  through  the  protoplasm  to  the  peri- 
phery. There  are  no  pseudopodia  or  pseudopodial  matrix.  A 
very  variable,  thongh  never  very  large,  number  of  Algce  are 
closely  applied  to  each  membrane ;  others  occur  abundantly  in 
the  interspaces. 

The  length  of  the  longest  capsule  is  01 25  mm. ;  its  breadth 
0-05.  The  average  length  is  01,  and  the  average  breadth  005. 
The  diameter  of  the  nuclei  is  a  little  less  than  0-01. 

The  nearest  allies  of  this  form  seem  to  be  C.  ovatum,  Haeckel,' 
and  C.  ellipgoideg,  Haeckel.'  The  former  has  a  single  central  oil- 
globule,  and  the  diameter  of  itsz  ooids  is  two  to  three  times  as 
great  as  in  C.  ovale.  The  latter  has  a  number  of  oil-globules,  and 
the  length  of  the  zooids  is  even  greater  than  in  C.  ovatvm. 


'  Haeckel,  E.— The  Badolwia,  Chall.  Bep„  Zool.,  r 
'  Huckel.  E.— loe.  cil.,  p,  20. 
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What  may  be  a  different  phaae  of  the  same  species  differs  from 
the  above  in  having  the  capsular  menbraue  much  less  distinct 
in  the  presence  of  numerous  pigment  granules  in  the  intra- 
capsular plasni.  There  is  a  similar  lobed  space  representing  the 
oil-glohule,  but  it  does  not  give  off  the  narrow  radiating  channels, 
and  it  may  be  simple  and  rounded.  The  Algie  are  not  in  any 
way  specially  related  to  the  zooids. 


Cot.LOZOCM   ARCUATDM,  ap.   7wv. 

(Plate  lui.,  figs.  4a-4c). 

In  this  species,  in  which  the  form  of  the  entire  colony  is  un- 
known, the  zooids  are  elongate  and  sausage-shaped.  Each 
contains  about  twenty  nuclei  which  are  axially  situated  in  a  mass 
of  vacuolated  protoplasm  with  pigment.  Within  the  capsule  are  a 
number  of  pigmented  bodies  of  irregular  shape  and  varying  site. 
There  are  one  or  two  oil -globules. 

There  are  no  Xanthellceot  the  ordinary  character,  their  place  being 
taken  bv  a  number  of  problematical  bodies  (figs.  4a,  4b,  and  4c), 
many  of  which  are  in  close  apposition  with  the  capsules  of  the 
zooids,  while  others  lie  in  the  intermediate  spaces.  The  foundation 
of  each  of  these  is  a  spherical  cell  witli  a  central  nucleus,  a  few 
large  rounded  granules  in  the  cytoplasm  and  vacuoles.  Arranged 
around  the  surface  of  the  cell,  which  appears  to  have  a  distinct 
cell-wall,  are  a  varying  number  (usually  six  to  twenty)  of  bright- 
looking  bodies  of  somewhat  variable  shape,  usually  concavo-convex, 
often  with  one  or  two  grooves  or  notches. 

The  resemblance  which  undoubtedly  exists  between  the  bodies 
above  described  and  the  "  extra-capsular  bodies "  described  in 
detail  by  Brandt  is  a  purely  superficial  one.  The  latter  are 
derived  from  the  zooids,  and  appear  to  represent  a  phaae  in  a 
special  process  of  anisosporons  division.  The  bodies  now  under 
consideration,  on  the  other  hand,  represent  a  phase  in  the  life- 
history  not  of  the  Badiolarian,  but  of  the  Xanthellae.  These 
bodies  in  fact  correspond  (as  far  as  can  bb  determined  in  the  fixed 
specimen)  in  every  respect  with  ordinary  Xanthdlae  with  the 
addition  of  the  small  l^ight  objects  symmetrically  arranged  around 
each. 

In  a  few  cases  (PI.  liii.,  fig.  4b)  the  bright  bodies  are  repre- 
sented by  an  almost  unbroken  layer  of  the  bright  substance. 
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Belonozouu  ATLANTicvM,  Boeckel. 

Belonozouin  atlanlicum,  Haeckel,  The  Radiolario,  Chall. 
R«p.,  Zool.  xviii.,  1887,  p.  40. 

To  this  species  I  refer  several  specimens  which  i-esemble  one 
another  and  agree  with  Haeckel's  description  and  figure  in  the 
character  of  the  spicules.  The  entire  colonies  are  more  or  less 
elongated  and  cylindrical.  At  least  two  distinct  forms  or  phases 
are  represented.  In  one  the  zooids  are  comparatively  large  (from 
O'l  to  0'3  mm.),  and  each  contains  from  one  to  three  nuclei :  there 
are  many  Xanthella;  in  tiie  layer  (pseudopodial  matrix]  immedi- 
ately surrounding  the  capsule.  In  the  other  form  the  largest  of 
the  zooids  is  about  0*1  mm.  There  are  about  half-a^lozen  small 
nuclei  in  each,  and  there  are  very  few  Algte, 

All  the  specimens  contained  the  sharply-defined  granular 
masses  described  as  occurring  in  CoUoxoum  alpha.  Thene  vary  a 
good  deal  in  size,  but  are,  for  the  most  part,  considerably  smaller 
than  the  zooids.  In  a  complete  colony  there  are  about  a  dozen  of 
them,  all  placed  superficially. 

The  "  Challenger "  locality  for  B.  allantu^m  is  the  tropical 
Atlantic. 

Belonozocm  HiLLi,  ip.  nov. 

This  species  forma  spherical  colonies.  The  spicules  are  all 
edtnple  and  unbranched,  but  are  of  two  kinds.  Those  of  one  kind 
are  extremely  slender,  elongated  and  curved,  usually  as  long  as, 
or  somewhat  longer  than,  the  diameter  of  the  capsules  {0'16  mm.), 
and  quite  devoid  of  spines.  The  other  set,  which  are  much  fewer, 
are  shorter,  usually  straight,  and  beset  with  spines  throughout 
their  length — the  spines  being  longest  towards  the  ends.  'Be- 
tween these  two  kinds  are  a  number  of  intermediate  forms — long, 
slender,  usually  curved,  and  spinose  only,  or  chiefly,  at  the  ends. 

The  capsules  are  large,  about  015 — 0-24  mm.  The  outer  por- 
tion of  the  intra-capsular  protoplasm  is  granular  and  pigmented. 
In  the  interior  are  several — 3-6 — oil-globules  of  considerable  site, 
and  a  number  of  nuclei,  most  of  which  are  grouped  towards  the 
centre.  Embedded  in  the  pseudopodial  matiix,  which  has  a  reti- 
culate structure,  are  a  numoer  of  Algfe. 

Brandt  states  that  young  specimens  of  Spharozoiim  may  have 
needle-like  spicules  only.  But,  as  he  states  that  all  the  young 
stages  of  the  species  of  that  genus  which  he  had  closely  studied 
were  more  or  less  elongated — cylindrical  or  sausage-shaped,  I 
think  it  is  most  probable  that  the  species  above  described  is  to  be 
looked  upon  as  a  Bflonoxoura. 
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Rhaphidozoum    pandora,    Haeckel. 
Rhaphidozoum  pandora,  Haeckel,  The  Radiolaria,  Chall.   R«p., 
Zool.,  xviii.,  1889,  p,  49,  pi  iv.,  fig.  6. 

Several  specimens  were  obtained  of  a  Rhapkidozottta  which 
agrees  closely  with  Haeckel's  definition  and  figures  of  R.  pandora, 
tne  only  difierence  being  that  the  acicular  spicules  ai-e  somewhat 
stouter.  The  intra-capsular  plasm  is  coarsely  granular,  and 
usually  contains  a  small  number  (1-6)  of  lai^e  nuclei,  though  in 
a  few  cases  there  are  a  larger  number.  In  zooids  with  a  single 
nucleus  there  is  a  round.ed  oil-gloliule  :  in  those  with  several 
nuclei  this  has  become  irregular,  sometimess  branched.  The  few 
Xanlhellan  that  are  present  are  all  closely  applied  to  the  capsular 
membrane.  Majwes  of  granules  (microspores  ?)  of  the  same  char- 
acter as  those  observed  in  Collozonm  alpha,  all  smaller  than  the 
zooids,  occur  supei-flcially  liei-e  and  there,  some  actually  projecting 
on  the  surface. 

One  specimen  differs  from  the  others  in  having  the  spicules 
more  strongly  spinose,  the  connecting  shafts  of  the  geminate 
spicules  sometimes  being  beset  with  spines,  and  the  spines  of  a  few 
of  the  spicules  having  short  branches. 

The  "  Challenger "  locality  is  South  Atlantic  near  Ascension 
Island. 

Rhaphidozoum  brandtii,  »p.  -nov. 

The  spicules  consist  of  (1)  exceedingly  fine,  smooth,  needle-like 
spicules  (3)  4-5  rayed  spicules.  The  former  are  mostly  ^gregated 
in  such  a  way  as  to  form  a  layer  investing  each  capsule.  Of  the 
latter  there  are  two  distinct  varieties,  smaller,  which  are  smooth, 
and  larger,  which  are  spinose  towards  the  ends  of  the  branches. 
The  capsules  are  large  (about  015  mm).  The  needle-like  spicules 
are  from  15  to  -3  mm.  The  largest  of  the  rayed  spicules  are  of 
comparatively  gigantic  dimensions,  each  ray  being  nearly  0'2  mm, 
in  length. 

From  R.  acu/erum,  Haeckel,  this  species  difiers  in  having  the 
needle-like  spicules  smooth  and  straight.  From  R.  arachnoidct, 
to  which  it  is  also  allied,  it  differs  in  having  the  radiate  spicules 
spinose  and  the  needle-like  spicules  straight,  not  curved. 

Sph^bozoum  QUadrioehinuh,  Haeckel. 

Sphttrozoam  qnadrigemiimm,  Haeckel,  The  Radiolaria,    Chall. 
Rep.,  Zool.,  xviii.,  1887,  p.  44. 
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The  apecimen  refen-ttd  to  this  speciesi  agrees  in  all  particulftrs 
with  Haeckel's  description  except  in  the  dimensions  of  the  largest 
spicules,  which  is  given  as  0'15  mm.,  nearly  twice  as  large  as  any 
in  my  specimen.  The  zooids  have  a  diameter  averagingOO?  nim. 
The  intnircapaular  plasm  is  coarsely  granular ;  it  contains  four  to 
eight  nuclei.  Five  or  six  Xanlhellaf,  are  closely  applied  to  each 
capsular  membrane,  and  there  are  none  in  the  intermediate 
spaces. 

The  "Challenger"  locality  for  S.  gufirigeninitm  is  the  North 
Atlantic  and  the  Azores. 

A  single  fragment  was  obtained  of  a  Sph'^roxnum  which  closely 
rosemblcA  the  above  in  the  form  and  dimensions  of  the  spicules  ; 
but  which  has  the  zooids  thrice  as  larg*. 

Sph^rozoum  alvbolatuh,  /faeekel. 

Sphmrosoum  alveolatum,  Haeckel,  The  Radiolaria,  Cliall.  Rep., 
Zool,  xviii.,  1887,  p.  43,  pi.  iv.,  figs.  2,  3. 

It  is  with  some  doubt  that  I  refer  to  this  specifs  several  speci- 
mens of  a  Sphtrnvzoitm.  The  alveoli,  to  the  pi'esence  of  which 
the  species  owes  its  name,  are  certainly  absent ;  hut  there  is  a 
close  correspondence  in  the  form  of  the  spicules,  though  their  size 
is  less  in  my  specimens  than  the  measurements  given  by  Uaeckel. 
The  zooids  in  two  of  the  specimens  have  a  diameter  of  about  0'06 
mm. ;  they  contain  granular  pla'^m  with  a  central  oil-globule  and 
about  half-Brdozen  nuclei.  In  certain  respects  these  two  speci- 
mens, though  in  the  same  phase,  differ  from  one  another.  In  the 
one  the  spicules  are  very  numei'ous,  and  are  detinitely  arranged 
around  the  zooids  ;  in  the  other  they  are  comparatively  few,  and 
are  irregularly  distributed.  The  former  specimen  has  no 
Xanthdlm  in  the  interspaces  between  the  zooids ;  while  in  the 
latter  they  are  numerous. 

A  third  specimen,  which  has  very  numerous  densely  aggregated 
spicules,  has  the  zooids  twice  as  large  (O'l  to  0'12  mm.)  and  filled 
with  a  multitude  of  small  nuclei. 

S.  alveolalttm  was  obtained  by  the  "Challenger"  off  Juan 
Fernandez. 

Spu^bozouh  gbhiitatdh,  llatckel. 

SphteroxoUM  ffeminatum,  Haeckel,  The  Radiolaris,  Chall.  Rep.,. 
ZooL,  Tviii,,  1887,  p.  45,  pi.  iv.,  fig.  4. 
One  specimen.     Originally  obtained  by  Haeckel  in  the  Indian 


itizecy  Google 


282  RRCOKUS   OP  TIIE  AVHTKALIAN    MIISISUU. 

COLLOHI-HXRA    HGULEVl,  up.  tiov. 

(Plate  liii.,  %.  6). 

The  tests  are  iieaily  fompletely  siilierical,  witli  a  nuail>ei'  of 
short  tubes  irregularly  scattered  among  Hniall  apertures  whiuli  are 
le^  that!  half  tlie  diameter  of  the  intermediate  spaces.  The  tubes 
are  never  dilated  externally,  but  always  gradually  decrease  in 
diameter  distally.  ITierc  are  about  ten  of  them  in  each  hemi- 
sphere, and  about  fifteen  or  sixteen  of  the  small  apertures  in  each 
half  meridian.  The  intra-capsular  protoplasm  occupies  only  a 
small  part  of  the  space  enclosed  by  the  shell  (about  half  the  dia- 
meter). Thei-e  are  numerous  Alga;  within  the  shell.  The  diameter 
of  the  shell  is  -09  mm.  The  length  of  the  tubes  is  -012  ;  and 
their  width  at  the  base  about  the  same.  The  >imaU  i^iertures  are 
■005  mm.  or  less. 

This  species  is  distinguished  from  S.  toeinii*,  Ilaeckel,  by  the 
gi-eat«r  number  of  the  tubes  and  the  smallness  of  the  other  aper- 
tures. S.j'ragilis,  Haeckel,  which  was  obtained  at  the  "Chal- 
lenger" Station  165,  diffei-s  widely  in  having  tubes  all  over  the 
surface. 

COLLOSPH^ERA   GLOBVLARIS,    IIotxkeL 

CoUogpkivra  gtobtUarig,   Ilaeckel,  The   Radiolaria,  Chal).    Rep., 
Zool,,  xvui.,  16:87,  p.  94. 
One  specimen  of  this  widely-distributed  species, 

CoLLUSPH£BA    nUXLEVl,   J.  MiUlfr. 

CotloMpkiiira  kuxleyi  (J.  Miiller),  Haeckel,  Die  Kadiolarien,  Eine 
Monographie,  1862,  p.  534,  pL  xxxiv.,  figs.  Ml ;  The  Radio- 
laria, Chall.  Rep.,  Zool.,  xviii.,  1887,  p.  96. 
Several  specimens. 

COLLOSPII^EKA  UNIFORIS,  np.  IMV. 

(Plate  liii.,  fig.  7). 

The  tests  in  this  species  are  nearly  regular,  thin-walled  spheres, 
perforated  by  rounded  apertures,  about  ten  in  the  half  meridian, 
the  intervals,  for  the  most  part  broader  than  the  apertures. 
There  is  usually  only  one  lai^er  well-defined  circular  aperture 
with  a  raised  margin  ;  sometimes  there  are  two  of  these  larger 
apertures.  They  obviously  correspond  to  the  tubes  of  Siphono- 
apJum-a,  but  are  much  less  prominent.  The  tests  are  0-06  mm.  in 
diameter;  the  small  apertures  about  0-05  mm.,  intervals  about 
0-01  mm.  ;  the  larger  apertures  0-01. 

In  the  presence  of  the  single  larger  aperture  this  species 
resembles  G.  pyn/mtniji,  Haeckel,  but  differs  widely  from  it  in 
the  shape  and  size  of  the  test  and  the  dimensions  of  the  aper- 
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THE  KESULTS  of  DEEP-SEA  INVESTIGATION  in   tmk 
TASMAN   SEA. 

3. — MOLLUHCA  FROM    ElUHTY  FaTHOMS  OFF  NaHKABEEK. 

By  C.  Hbdley,  Conchologist. 
(Plates  Uv.-lvi.) 
The  fourth  collection  from  the  continental  shelf  uf  this  coast 
I  have  been  pi'ivileged  to  examine  was  discussed  in  the  last 
issue  of  this  sei-ial.  The  fifth  forms  the  subject  of  the  present 
article.  It  was  obtained  under  the  circumstances  above  related, 
on  7th  June,  1906,  in  a  single  haul  of  the  bucket  dredge  in 
eighty  fathoms,  twenty-two  miles  east  of  Narrabeen,  New  South 
Wales. 

Probably  the  alluvial  of  the  Hawkesbury  Biver  is  here  spread 
by  the  prevailing  current,  for  at  tins  point  the  continental  shelf 
extends  in  an  unusually  broad  terrace.  A  depth  of  two  hundred 
and  fifty  fathoms  is  attaine<l  at  the  same  distance  east  of  Botany 
Heads,  while  six  hundred  fathoms  are  reached  south  of  Ulladulla 
at  no  gi-eater  distance  off  the  land. 

According  to  the  "  Cliallenger  "  observations,  long  continued 
west  winds  push  the  great  warm  current  beyond  this  station,  but 
usually  its  stream  sweeps  over  the  position.  A  rich  fauna  in- 
habits this  spot.  In  all  I  have  separated  two  hundred  and  forty 
species  of  shells,  a  total  far  greater  than  was  realised  by  the  best 
haul  of  the  voyage  of  the  "  Challenger."  This  result  is  partly  due  to 
the  productive  nature  of  the  ground,  and  partly  to  the  efliciency 
of  the  bucket  dredge  as  a  collecting  tool. 

Assuming  that  we  have  here  the  entii'e  molluacan  fauna  of 
thi'ee  square  feet  of  the  sea  floor,  it  is  interesting  to  speculate 
what  proportion  of  a  fauna  extending  over  thousands  of  square 
miles  of  continental  shelf,  subsists  on  three  square  feet.  If  we 
counted  the  plants  of  three  square  feet  on  a  river  bank,  what  pro- 
portion would  they  represent  of  the  total  flora  of  the  valley  1  I 
am  inclined  to  suppose  that  the  cases  are  not  parallel,  that  a 
square  foot  of  the  sea  floor  contains  a  larger  proportion  of  the 
fauna  of  a  square  mile  than  happens  on  land.  This  is  supported 
by  the  continuity  of  fossil  zones  elaborated  by  modem  palaeon- 
tologists, and  is  deducible  from  the  uniformity  of  conditions  in 
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deep  water,  I  am  struck  by  tlie  repetition  in  the  "  Miner's  "  haul 
of  moHt  Hpecies  taken  off  Wollongong,  fifty  miles  Huutt) ;  and  ofT 
Cape  Byron,  three  hundred  and  tiixty  miles  nottli.  But  if  tlie 
series  before  me  represents  a  tenth  or  even  a  i|Uiii-ter  <>£  all  the 
■nolliisca  of  the  continental  8lielf,  then  we  are  graspini^  a  fauna  as 
rich  or  richer  than  any  known. 

Of  this  collection  many  apparently  new  are  too  imperfect  fur 
description.  Others  ai-e  suitable  for  publication  but  time  haa  nut 
allowed  the  preparation  of  drawings  and  descriptions.     As  species 

observed  in  previous  dredgings  are  here  first  introduced,  so  I  shall 
hope  fur  a  future  opportunity  t<i  publish  those  now  puc  aside. 

Five  years  ago  a  coUectiun  made  anywhere  from  our  continental 
shelf  would  have  presented  quite  thirty  per  cent  of  new  species. 
This  might  fairly  be  ranked  aa  a  new  fauna.  As  collections  are 
described,  the  pixiportion  of  novelties  in  any  particular  haul  will 
decrease.  When  reduced  to  three  or  four  per  cent,  we  might 
claim  to  have  a  fair  knowledge  of  that  fauna.  A  high  proportion, 
about  sixteen  per  cent.,  appears  in  the  present  collection,  conse- 
quently much  work  is  to  be  performed  before  we  gain  a  tolerabK 
acquaintance  with  the  moUusca  from  20-100  fathoms,  off  Sydney. 

In  the  first  of  these  reports'  I  drew  attention  to  the  appearance 
in  a  recent  state,  -of  several  species  previously  known  as  Tertiary 
fossils.  I  now  add  to  these  Trivia  avellanoides,  McCoy.  Dr. 
J.  C.  Verco,  who  is  publbhing  details,  informs  me  that  the  differ- 
ence between  my  Axtele  bili-e  (now  removed  to  Basitista}  and 
Tate's  Sfguensia  radicUis  are  hardly  mora  than  varietal.  When 
a  good  knowledge  of  both  recent  and  fossil  Australian  shells  is. 
combined  in  one  brain,  the  list  of  survivoi^s  will  probably  be  en- 
larged. The  types  of  the  new  species  are  to  be  preserved  in  the 
Australian  Museum. 

Dr.  J.  C.  Vei-co  is  now  describing  shells  from  the  continental 
shelf  of  South  Australia  and  finds  thei-e  a  number  of  the  species 
here  recorded.  I  have  benefited  by  comparison  and  interchange 
of  specimens  and  it  is  hoped  that  duplication  of  work  has  been 
avoided. 

My  thanks  ore  due  to  Mr.  G.  M.  Goldfinch,  a  volunteer  assis- 
tant, who  undertook  the  sorting  and  separation  of  the  collection. 
Without  his  help  I  should  have  been  unable  to  present  this  re- 
port at  so  early  a  date. 


'  Hedlej— Mnn.  Aiuttr.  Mii».,  iv.,  G,  190J,  p.  287. 
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allowing  are  the  sheila  identified. 

dr.Uiou  atiutriiin,  Watson. 

„      )vif»,  Hedley. 
A<iiicnnri:a  Mjnamea,  Hedley. 
AiimeM  aiiicia,  Hedley. 
Aiuphi/k'tfimne  jn/ramidatug.  Hedley. 
Amtuniim  tkf,tidi»,  Hedley. 
Area  reticulata,  Gmelin. 
Arehiftcliiuica  al/ciiisoiii.  Smith. 

„  rtevei,  Hanley. 

Anpe/la  nnditla,  Hedley. 
All-auta /imca,  Eydoux  and  Souleyet. 
iiicfUmta,  E.  A  S. 
„        i-oiwrt,  E.  it  S. 
Atffg  /»yi»«(,  Hedley. 

JioiiUuiim  radialu,  Tate- 
Bathyarvit  prrverstdmut,  Hedley. 
BtUhytmna  ngiuita,  Hedley  and  Petterd. 
Bitlla  iwMmmndii,  Smith. 

Cadultui  nitifliM,  Tate  and  May. 
Cmiedlnriii  gcohina,  Hedley  and  Petterd< 
Cnpiilus  dewit.Kn,  Hedley. 
CarditrUa  nut/ofi.  Smith. 
Cardium  pulchdlnm.  Gray. 
Cavidina  injifj-a,  Leseur. 

„         /atu/ironfrig  v,  anyulnta,  Souleyet. 

„  „  V,  gtmttgulata,  Hedley. 

„         qiuvli-idf.ntnla,  Leseur. 

„         tridfiitata,  Forskal. 

„         trispiwMo,  Leseur. 
Chiotut  dtspecUt,  Hedley. 
CMamyg  hf-dleyi,  Dautzenbei^. 
Ctrnonella  iveldii,  Ten.  Woods. 
CitAiui  awfuUUa,  Hedley. 
6'/i(i  ncicultt.  Rang. 
„     pyramidata,  Linne. 
„     iiuhiila,  Quoy  and  Gaim. 
„     virgiUn,  Rang. 
Cocculina  oercifa,  Hedley. 
Columbaritim  payodoiden,  Watson. 
Coliimb'Xla  niuiani,  Brazier. 
„  /t/e.rir,  Hedley. 

CoraJliopkila  /wrrAieaiwi,  Dunker. 
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Voriari,!^  xnniradiat.ig,  Tate. 

„         vilyus,  Hedley. 
Ci-asnalel/itfn  (/wctm,  Hedley. 

„  terwrifiimie,  Hedley. 

Vroffwa  carinala,  Hedley. 

„        eoneinna,  Angas, 

,,        itaticouiea,  Hedley. 

Vri/iiliipwa  hrnxin-i.  Crane. 

C'uiia  dflla,  Tiite  and  May. 

„      eiiitcfii/rica,  Hedley. 

„      jjartictila,  Hedley. 

C'w>/n'l'ii-i<t  Itrasieri,  Angus. 

„  hlegultata,  Ten.  Woods, 

Cnviii-iuit  •■iiliimiii-tUi,  Rung. 
( 'yrluHfremii   liixti-iphim,  Tate. 

„  jiihuetoni,  Beddome. 

( 'yliehun  arnrhu,  Quoy  and  Oaunard. 

„  {nvtvmida,   Hedley. 

VyiiKilinm  kamyyhivt,  WatsoTi. 
fyi-illa  dnlli,  Hedley. 
Dnci-ydiiim  fahtUf,  Hedley. 
Daphnella  crehfipluxi/a,   Keeve. 
„  veifnlis,  Hedley. 

^eulpHm;  Ten.  Woodst    ■ 
„  tasnutnicn.  Ten.  Woods. 

Deiitniium  T'cliim,  Sowerhy. 

„  lubricntitm,  Sowerby. 

Dimya  eomufola,  Hedley. 
pT^ftui  dUpcta,  Hedley. 
„       bnnireUi,  Hedley. 
„         miiliiliratn,  Smith. 
„       rifniit,  Hedley. 
„        p'nliujotialw,  VeitMi. 
„        tncnrinala,  Ten,  Woods. 
Emaiyittnta  Hiip/rha,   Hodley  and   Petterd. 
Epiyriii'  ifchmm,  Tate. 
Ettekfln-»  eeahriuacHiim,  Angaa. 
Enliinn /firata,  Hedley. 
Eiilh-in  lahidH,  Hedley. 
FimrinnH  fy]AcHf,  Hedley, 
Gafrariuni  ntii/ani,  Smitli. 
llemilhyfu'  eolurtitm,  Hedley. 
Ilyilntinn  tnamniiicn,  Beddome, 
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Leda  miliacea,  Hedley. 
Lima  bagti.  Ten.  Woods. 

„      bullata,  Bom. 
Limacina  it^flatti,  D'Orbigny.. 
Liniea  tnuitvi/i,  Sniitli. 
LinwpfU  brttzim-i,   Angus. 

„  (ewwMrtii,  Ten.  WowU. 
Li]>piste»  torettlm-in.  Ten.  Woods, 
Liotia  com-jxicta,  Pettei-d. 

„       minima.  Ten.  Woo<!m. 

„       lam}Mni':a,  Ten,  Woods  viir.  fcalai-ui,  Hedley, 
Lyfriisiella  quadmla,  Hedley, 

Afmtgpfia  emiiia,  Hedley. 

„         !f}-anjiloni»imtt,  Ten.  Woodn. 
„         lutnrin,  Hedley. 
»^«v»,  Hedley. 
Afatyiit'fta  a/.//Hirti,  Ten.  Woods. 
lnitzi.;i,  Smith. 

I,.ri,,,ita,  Hr.l/.i.;i-. 

„  mii/fi/rlii-(ili',  Tiitf  and  Miiy. 

„  ockracfO,  Anga.s. 

„  niwiini.  Tub'  »nd  May. 

„  ginuifimig,  Ten.  WoodM, 

„  HtUla,  Hedley. 

„  sti-atu/fii,  Aiigas. 

rrhani,  Priteliard  and  Gatliff. 
Matkilil't  lifcorata,  Hedley. 
Mitm  Miilnri/iirinv',  Ten.  Woodsi. 
,,        nlfamjri,   Angns. 
„        UtKmnuira,  Ten.  Woods. 
Milrutiuii-pha  nf/ta,  Peth-ifl. 
Modiotn  nustrnlin.  Gray. 

„        Hum,  Hedley. 
Modiolaria  »jilfudi<ln,  Dunker. 
Monilea  aratn,  Hedley. 

„  phmp}n^nsi»,  Wntsoii. 

Mtirex  ncantho)il''rii»,  Ijimarck. 
Myadora  alhida.  Ten.  Woods. 

Kasm  jaekaoiiutnn,  Quoy  and  Gainiai-d. 
A'nculn  obliqua,  Ijunai-ck. 

Odontomia  simplex,  Angan. 
Omainxit  nvn-iriionaiif,  Hedley. 
Orygyrus  kerandivnii,   Lesson. 
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fhiiubiyi  iuorjinia,  Hedley. 
,,  jierliuahi,   Htxlley. 

Iat-;i,  Hwllpy. 
PkUiw  f'-i-ai,  Hedley. 

„  trn}ifzina,  Hedley. 

PhHi-ot'ttarlla  jiutiMa,  Hedley. 

„  wi/ratica,  Hedley. 

Piilinie^  btddtmu-.i,  Johnston. 
„         KtihcontaUi,  Ten.  Woods. 
„         umbilicata,  Quoy  and  Gaim.  var. 
I'urtJrda  eimiciila,  Angan. 
Pitromtfa  /ihmH,  Sjiiitli. 
I'rvitueu/ti  ikcofoxa,  Hedley. 

mUmtn,  Ten.  Woods. 
I'uiielwelfa  dtmium,  Hedley. 
JiiMwm  bicolor,  Fetterd. 

„       JUoeincta,  Hedley  and  Pettei-d. 
„       integnUn,  Hedley. 
„        tiovarii^uiut,  Fruuenfeld. 
„        olimca,  Duiiker, 
Jli»itoiim  tlfv/nHtnla,  Aiigax. 
Roehfortia  ncntiUntttn,  Smith. 
„  ani/fui,  Smith. 

„  laclen,  Hedley. 

.S-ireptn  obolella,  Tate. 
Scaia  dislincta.  Smith. 
„      jukftiaiia,  Forbes. 
„      /'.vi/iiliata,  Murdoch  and  Suter. 
„      trannlucida,  Oatliff. 
Schimnope  alkiiumni.  Ten.  Woods. 
Scitgnivna  airtih-alU,  Hedley. 
Siriitg  bndiun.  Ten.  Woods. 
Stiva  fn-itigirifn,  Hedley. 
'JW/ina  t-'HiiUiiitla,  Sowerby, 
Tfirebratutitia  radula,  Hedley, 
TkracioiMU  aretiwa,  Hedley. 
Trigmiia  marffarilacea,  Lamarck. 
2'rivia  nrellanoidft,  McCoy. 
Trophim  goldnUhii,  Ten.  Woods. 
„         latninatug,  Petterd. 
„         nimpl-^  Hedley. 
„         gtimvleus,  Hedley. 
'J'nmlella  opufmhi,  Hedley. 
„         mnilhiana,  Donald. 
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Turritflh  Mi/ihiip,  Brazier. 

„         inibuqiiamoim,  Dunker. 
Typhim  lajriiiginniti,  Hedley. 
„      philipiKmnn,  Wateon. 

Vi-in^-ieardin  cavntiai,  Hedley. 

„  dil'cUi,  Smith. 

I'rnnifiifiirin  tunliiiui,  Hedley. 

„  loaiUi,  Hedley. 

Vfirlk'inndn  vadoita,  Hedley. 

„  aHulraliFiinig,   OniJtll. 

ViJiitn  HwlHlalii,  Lamaruk,  var. 

Xmiophm-it  liitfii,  Harris. 

ClX;CULINA   COBRCITA,   1^.    wotf. 

(Plate  liv.,  figs.  1,  2). 

Siit^ll  Hinall,  tiiiii,  almost  symmetrical,  HJi^litly  elevated,  very 
oarrow.  Culuur  white.  Apex  prominent,  sroootli,  inrolled,  twu- 
wliorled,  nitaated  a  little  liehind  the  centre  of  the  shell. 
Anterior  and  posterior  slope  about  equal.  Sculpture,  slight  ooneen- 
tiic  growth  tines.  Edge  of  aperture  sharp,  nmooth  ;  sides  straight  i 
ends  i-ou  tided.    Length,  46;  bi«adth,  13;  height,  llSmni. 

The  present  collection  contained  a  single  specimen,  another  was 
dredged  by  Mr.  W.  F.  Petterd  and  myself  in  300  fathoms  twenty- 
Neve  n-and-a- half  miles  east  of  Sydney. 

PUSCTURELLA    DKMIS8A,    lildlty. 

(Plate  liv.,  figs.  3,  4,  5). 
I'unctnre.Ha  ilfmiiimi,  Hedley,  Itec.  Austr.  Mus.,  v,,  i!,  1904, 
p.  93,  f.  19. 
This  speoies  was  originally  described  from  Foveaux  Strait,  New 
Zealand.  Its  range  is  now  extended  to  Australia.  The  example 
ilredged  by  the  "Miner"  is  lai^er  than  the  type,  being  1-5  in 
height,  2-5  in  length,  and  0-9  mm.  in  hreadth.  The  surface  is 
clothed  with  a  rather  caducous  ochraceous  epidermis  disposed  in 
oblong  giHins.  When  stripped  of  the  epidermis  the  white  surface 
of  the  shell  shows  no  trace  of  these  grains,  and  would  readily  i)ass 
for  a  different  species.  Towardu  the  margin  some  specimens  have 
broad  shallow  radial  undulations.  A  specimen  from  off  Port 
Stephens  is  in  this  Museum  ;  the  "  Thetis "  took  it  in  6.S-75 
fathoms  off  Port  Kembla,  and  I  have  dredged  it  in  20  fathoms  in 
Wreck  Bay,  N.  S.  Wales. 
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HcALA   LEVLFOLIATA,    li/tnilfck  ((r  ,V«M-. 

ticnia  I'vif'jlintn,  Murdocli  and  Suter,  Transi.  N.  2^a\.  Iiwt., 
xxxviii.,  1906,  p.  29C,  pi.  xxv.,  f.  35,  36. 
A  Miigle  tthell  from  tlie  "  Miiier'n  "  liaul,  conipuiinl  witli  &  co- 
type  of  the  New  f^Iiind  species,  has  the  periphent!  carina  letw 
praiiouneed,  and  carries  alwve  it  an  atlditional  carina,  which  gives 
the  AustruHan  shell  araorerounde<t  wliurl.  It  i^  however,  identi- 
cal in  other  respecta,  Tliin  entry  is  an  addition  to  the  Australian 
fauna. 

HCALA   TKANSL10II>A,  (itlHif. 

.Sen/a    (mn*/«(.-iW«,    Gatliff,    Proe.   Roy.  Soc-.    Viet.,  (n.s.),   xix., 
1906,  p.  2,  pi.  i.,  t.  3,  4. 
An  imperfect  ihell  from  off  Narrabeen  agi-eeN  with  Victorian 
examples  kindly  sent  me  for  the  purpose  of  comparison  by  Mr.  J. 
H.  Gatliff. 

EULIMA    FRICATA,   sp.  tWT. 

{Plate  Iv.,  fig.  U). 

ISIiell  sub-cylindrical,  scarcely  tapering;,  blunt  at  either  end. 
Whorls  six,  first  doaie-ahaped.  Colour:  apical  whorls  white  opaque, 
lower  t<emitransparent>  permitting  the  axis  to  be  clearly  seen 
through  the  wall.  Suture,  above  !4carcely  distinguishable,  below 
linear.  Aperture  regularly  pyriform,  a  slight  callus  on  the  colu- 
mella.    Length,  -l^.i;  breadth,  113  mm. 

Two  specimens  occuri'ed.  This  is  closely  iillied  to  A".  }taxilhi4, 
Hefiley",  from  which  it  diffei-s  by  lieiiig  nearly  twice  as  large  and 
by  having;  a  longer  nuri'ower  npertm-e. 

Ckossba  SATicoiDKS,  f^i.  »«.r. 
(Plate  liv.,  figs.  6,  7). 
ijliell  small,  turbinate,  solid.  Whorls,  four  rounded.  Colour 
creatn.  Sculpture  none,  surface  smooth  and  polished.  Umbilicua 
deep  and  nai'row,  its  margin  a  faint  basal  funicle.  Aperture 
entire  circular,  double-edgfni,  on  its  i-ight  lower  margin  the  low 
arched  butt-end  of  the  liasal  funicle,  then  a  broad  thick  callus 
tongue,  probably  marking  the  termination  of  a  second  inner 
iunicle,  and  reaching  half-way  across  the  untbilicus  ;  laxtly  a  simi- 
lar but  ftmallei-  callus  pad  laid  upon  the  preceding  whorl.  Height, 
:;-35  ;  major  diam.,  30  ;  minor  dinm..  215  mm. 

2  II,tlW--Kpc.  Auflr.  MuP..  v.,  2.  1H04.  p.  06,  f.  24. 
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A  few  specimens. 

Most  of  the  genus  are  cancellHt*;  the  jjreseiit  witli  C.  carintHa, 
Hedley'  and  C.  glabella,  Murdocli',  are  smooth.  The  latter  is  re- 
markable for  a  double  basal  funicle.  In  C.  naticoidea  a,  Hwond 
fuiiicb  appears  to  exist  also,  but  the  inner  is  swallowed  bj"  the 
umbilicus  and  its  presence  is  only  indicated  by  the  callua  on  tlie 
aperture.  The  outer  funicle  is  unusually  faint,  the  basiil  aspect 
of  a  y«Ming  shell  (PI.  liv.,  fig.  7)  i^xhibits  the  best  develope<l  funicle 
before  me. 

CiTlIKA    AKKULATA,    np.    Hl>i: 

(Plate  Iv.,  fig.  16). 

Shell  small  conical,  thin  polished  pei-forate.  Colour :  some  in- 
dividuals milk  white,  others  hyaline  with  a  yellow  apex.  Whorls 
file,  compactty  coiled,  with  rather  Hat  sides,  parted  by  deeply 
impressed  sutures.  Protoconch  not  particularly  distin),'uiMhed. 
Sculpture  ;  a  sharp  elevated  coid  accentuates  the  peripliei'al  keel, 
altove  it  an<]  on  the  spire  occur  a  few  faint  irregular  radial  ril>s. 
Aperture  pyriform,  anteriorly  sub-channelled,  outer  lip  pioduced 
medially,  thin  at  the  edge,  but  fortified  remotely  by  a  slight  ex- 
bimal  rib  varix.  Columella  long  and  nearly  straight,  its  reflec- 
tion i-eaching  partly  over  the  umbilicus.  Rise  niunded. 
Umbilicus  variable,  best  shown  in  adults,  a  narrow  furi-ow  cir 
cumscnbed  by  a  ridge  which  runs  to  the  anteriorexti-eniity  of  the 
shell.     Li'ngth,  39  ;  breadth,  1  ^5  mm. 

The  genus  Citkna,  being  Adamsian,  was  confusedly  framed  as 
Dr.  Watson"  has  indicated.  I  have  not  had  the  advantage  of 
examining  authentic  specimens,  but  have  based  my  refei'ence  of 
our  species  tfl  Vitknn  on  a  beautiful  figure  by  Dautzenberg." 

The  above  described  is  one  of  the  commonest  shells  on  the  con- 
tinental shelf.  Besides  theprejtent  station  it  is  represented  in  the 
Museum  from  off  Port  Stephens  (Prof.  Haswell,  IWO) ;  41-SO 
fath.  off  Cape  Three  Points  (Thetis) ;  54-59  fath.  ofi'  Wata  Mooli 
(Thetis);  63-75  fath.  off  Port  Kembia  (Thetis),  and.lOO  fath.  off 
Wollongong  (Halligan  and  .Hedlcy).  No  ( 'ithna  have  pre- 
viouvly  been  noticed  in  Auatmlia. 


"  Hedli'y-  Mem.  Austr.  Mus.,  iv.,  6,  19(13,  |i.  345,  f.  71. 

*  Murdtitli— Trans.  N.Z.  Iii-t.,  iiirii.,  1905.,  p.  235.  pi.  viii,.  f.  Hi,  17. 

1  Watson  -  Chnll.  Ron..  Zool.,  xv..  1886,  ji.  SIS, 

'  Daiitw-nberg— Bwult.  fornp.  Monnco,  Ku*.  i.,  IHNil,  pt.  ii,  f.  ». 
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TURRITELLA   OPULBNTA,    »p.  nov. 

(Plate  Hv..  fig.  9). 

Shell  small,  glowy,  tall  and  slender.  Whorla  ten,  two  of  which 
form  the  protoconcli.  Colour,  invgul&r  pale  brown  marbling  on  a 
milk  white  ground.  Sculpture:  the  upper  whorls  are  strongly 
bicarinftte  by  two  projecting  spirals  which  evenly  divide  the 
height  of  the  whoil  into  quttrters.  On  the  lower  wliocls  tbe>*e 
keels  are  less  conspicuous.  About  the  eighth  whorl  a  spii'al 
thread  is  intercalated  above,  between  and  below  the  keels ;  theae 
increase  with  the  whorls,  but  fail  to  attain  the  size  of  the  major 
spirals.  Fine  elose-set  radial  riblets  travei-se  every  adult  whorl, 
above  they  form  a  coarse  lattice  with  the  carinte  ;  on  the  older 
whorls  they  merely  raise  small  bewls  on  the  keels  and  inter- 
mediate threads  ;  on  reaching  the  base  tJiey  cease  abruptly.  Base 
bounded  by  a  strong  smooth  spiral,  within  which  are  concentric- 
ally arranged  four  faintly  raised  spirals.  Along  the  suture  a 
crack  or  fissure  is  intei-posed  l)etween  the  basal  rib  of  the  upper 
whorl  and  the  beaded  thread  which  forms  the  summit  of  tlie  suc- 
ceeding whorl,  Protoconch  smooth,  globose.  Aperture  ovate, 
angled  above,  effuse  below,  lip  sharp,  columella  straight,  slightly 
thickened.     Length,  6  ;  breadth,  2  mm. 

This  species  appears  to  be  common  and  generally  distributed 
upon  our  continental  shelf  Besides  the  present  station  it  has 
occured  in  41-50  fadioms  off  Cape  Three  Points  (type) ,  in  250  and 
300  fathoms  off  Sydney  ;  in  50-52  fathoms  off  Botany  Heads  ;  in 
55-56  fathoms  off  Wollongong,  and  in  63-75  fathoms  off  Port 
KembU. 

The  sculpture  is  subject  to  considerable  variation  ;  in  some 
examples  the  spiral  sculpture  is  les-s,  and  the  radial  more  promi- 
nent than  in  the  individual  figured. 

Its  nearest  ally  would  seem  to  be  T'l-rrileUa  parva,  Angas,'  to 
which  in  si^e  and  shape  it  nearly  approximates,  but  from  which 
itt  radial  sculpture  and  sub-channeled  anteiior  aperture  effectually 
divides  it. 

Vermicularia  nodosa,  $p.  itOV. 

<PUte  liv.,  fig.  8). 

Shell  small,  very  solid.     Colour  gi-ay  (?  faded).     Whorls  three, 

rapidly  increasing,  coiled  adherent  to  a  foreign  body,  except  a 

third  of  the  last  whorl,  which  is  fi-ee  and  semi-erect     Sculpture  : 

thick  out-standing  radial  ribs,  about  twenty  on  the  last  whorl, 

'   Aiiga-  -Ptoc.  ZooI.  Sw.,  1877,  p.  174.,  pi.  iiTi.,  f.  17. 
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wliich  broaden  to  the  periphery,  narrow  to  the  sutm-e,  and  are 
parted  by  deeply  excavate  intersticett  of  corresponding  breadtli. 
Aperture  circular,  its  lip  constituted  by  the  final  tib.  Major 
diam.,  2-25  ;  minor  diam.,  1-65  mm. 

Among  described  species  the  Californian  V.  atipJhim,  Morch, 
alone  resemblcB  thLi.  Judging  from  the  figure"  the  American 
species  has  finer  closer  ribs. 

Trivia  avellanoides,  M'Vvy,  tp. 
(Plate  Iv.,  figs.  17,  18). 
Cypraa  avfllmtoid«i>,  M'Coy,  Ann.  Mag.  Nat.  Hist.  (3),  xx.,  1867, 
p.  436.    Id.,  Prod.  Pal.  Vict.,  dec.  iii.,  1876,  p.  36,  pla.  xxviii., 
xxix.,  f.  3.  a-c. 
Trivia  aveUanoideg,  Harris,  Cat  Tert  Moll.  Brit.  Mus.,  i.,  1 897, 
p.  313. 
Two  specimens,  one  perfect,  the  other  broken,  are  the  first  of 
this  species  reported  as  recent     The  perfect  specimen,  of  whicli  I 
ofier  a  figure,  is  4'5  mm.  in  length,  has  thii-ty-seven  thread-like 
ribletft  which  are  infei'rupted  by  a  smooth,   not  excavate,  dorsal 
space.     Its  colour  is  white,  the  smooth  dorsal  area  moie  opaque 
than  the  rest. 

All  authors  who  have  dealt  with  the  species  comment  on  its 
extreme  variabilitv-  The  recent  example,  though  not  typical, 
certainly  intergraaes  with  a  small  delicately  sculptured  form  of 
the  fossil.  Mr.  R.  Elheridge,  who  kindly  checked  my  comparison 
of  the  "  Miner  "  shell  with  a  series  ol  Victorian  fossils  concurred 
in  this  determination. 

The  species  is  embraced  in  a  group  distinguished  bv  a  thin 
shell,  wide  aperture,  and  a  narrow  outer  lip,  for  which  Jousneaume 
has  proposeci"  the  name  Trivietla.  Its  members  are  distributed  in 
South  Africa,  Southern  Australia  and  New  Zealand. 

Tkopiiox  stimuleus,  ip.  nov. 
{Plate  Iv.,  fig.  19). 
Shell  minute,  thin,  prickly,  ovately-fusifonu,  angled  at  the 
shoulder.  Whorls  five,  two  of  which  compose  the  glossy  conical 
protoconch.  Colour  white.  Sculpture :  thin  close  laminate 
varices,  about  twelve  to  a  whorl,  ascend  the  spire  obliquely,  pi-o 
duced  on  the  shoulder  in  a  claw  projecting  to  the  suture,  crumpled 

'  Trjon— 
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into  folds  by  a  ridgK  on  the  -sliouldrr  mid  two  lesner  ones  below 
the  periphery,  the  shoulder  folds  rise  in  hollow  thonis.  On  tlie 
base  the  varices  ceaae.  Aperture  round,  the  outer  lip  projecting 
in  a  brood  si^uiuiiose  varix,  the  inner  expanding  over  the  axis. 
Canal  Nliort,  broad  and  open.     Length,  35 ;  breadth,  21  mm. 

As  our  investigations  are  pushed  into  colder  water  it  may  be 
«Kpected  that  so  characteristic  an  Antaivtic  gi-oup  as  TrophoH 
will  appear  in  force.  Among  Australian  species,  the  present 
diminutive  form  is  most  like  T.  laminatus,  Petterd,"  than  which 
it  is  shorter,  comparatively  broader,  with  more  prominent  and 
wider  spaced  varices.  In  all  stages  a  plain  distinction  is  furnished 
by  the  ppotoconch,  which  in  'aminatm  is  abruptly  truncate,  in 
^iimji/'Kn  conical. 

ASPELLA    OND.tTA,  »/>.  nov. 

(Plate  Iv.,  fig.  15). 

Shell  small,  solid,  ovate.  Whorls  six,  of  whicli  two  form  the 
protoconch.  Colour  :  cream,  with  a  pale  purple-brown,  narrow 
peripheral  zone,  which  re-appears  within  thcapertui-e.  Sculpture  : 
each  whorl  has  eight  or  nine  discontinuous  rib-varices,  whicli  be- 
gin with  a  minute,  for  ward  ly-directcd  hook  under  the  suture, 
swell  more  steeply  before  than  behind,  their  interstices,  broad 
wave-troughs,  describe  a  sigmoid  flexure  aci'oss  the  whorls,  fade 
across  the  base  and  terminate  a^  scales  upon  the  snout ;  the  gene- 
I'al  surface  is  smooth.  Protoconch  turbinate,  glassy.  Aperture 
■eub-rhomboidal,  pinched  above,  exteriorly  with  a  well  developed 
varix,  lined  with  a  narrow,  projecting  lip.  Columella  bent ;  inner 
lip  well-developed,  rising  over  a  short  axial  groove.  Anterior 
canal  very  short  and  broad.      Length,  65  mm.;  breadth,  3  mm. 

A  few  specimens,  mostly  broken. 

The  genus  Aiipetla  was  inti-oduced  by  Morch"  for  RaittlUi 
ancupK,  Lan)k.,  a  species  which  in  E^astern  Australia  ranges  from 
Torres  Strait  to  Sydney.  Dr.  W.  H.  Dall"  revised  the  genus, 
an<l  transferred  it  to  the  Muricidae,  near  TropHon.  The  absence 
of  the  bilateral  varices  gives  the  novelty  an  aspect  strange  to  the 
genus,  but  the  difference  is  one  of  degree  rather  than  of  kind.  In 
this  respect  Jii/wWrt  tenex,  Dall"  appears  to  connect  these  species. 


•>  Fetter,!    -Journ  of  Cout-li.,  iv..  1M84,  p.  136. 

1  Morch   -lUUk.  Blutt.,  iiiv.,  1877,  p.  24. 

'  1  lull— Bull.  MiiP.  Comp.  Zool,  xviii.,  18S9.,  pp.  206-10. 

'  DsU     Tmiif.  Wogner  Free  In»t.  8ci.,  iii.,  1903,  pi.  h„  f.  14. 
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MaRQINKLLA   ALLPORTt,    Tfrt.     K'ooth. 

MaryiittUa  allporti.  Ten.  Woods,  Pi-oc.  Roy.  Soc.   Tasni.,    1875 
(1876),  p.  2rt. 
Further  study  of  the  form  I  distinguislietl  as  MaryiunUa  kern- 
bleiuig"  has  convtni^ed  me  that  it  is  not  sepai'able  from  the  Tas- 
manian  species,  wliose  name  must  therefore  supersede  it. 

AnSIKTE  STKICTA,  gp.   lUW. 

(Plate  liv.,  fig.  10). 

Shell  minute,  thin,  ovntely  fusiform,  deeply  conatricted  at  the 
sutures.  Wliorls  five,  i-ather  tumid  medially,  flattened  above 
contracted  at  the  Liase  ;  first  whorl  dome  shaped.  Sculpture : 
above  radials  predominate,  below  spirals  prevail.  Thenulialeare 
prominent  undulating  nba,  numbering  nine  on  the  antepenulti- 
mate whorl ;  they  gradually  diminish  in  size  as  growth  proceeds, 
and  vanish  on  the  base,  llie  spirals  amount  to  thii-teen  on  the 
last  whorl,  and  seven  on  the  penultimate  ;  they  consist  of  sharp 
elevated  cords,  over-riding  the  radial  ribs  and  parted  by  flat  inter- 
stices of  twice  their  width  ;  the  interstices  are  finely,  transversely 
grooved.  Aperture  narrowly  reniform,  rounded  above  and  below 
outer  lip  sharp,  colur-ella  ending  in  a  single  broad  fold,  whence  a 
callus  layer  proceeds  which  overlies  a  narrow  shallow,  umbilical 
groove.     Length,  4'5  ;  breadth,  1'76  ram. 

A  single  specimen  (the  type)  from  the  present  station,  another 
imperfect  example  from  100  fathoms,  sixteen  miles  east  of  Wol- 
longong. 

The  genua  AdnvU  is  now  first  announced  from  Australian 
waters.  The  species  is  unlike  any  recent  shell,  but  judging  from 
Prof.  Tate's  figures"  it  resembles  the  Tertiary  CancfUaria  miera 
and  C.  rim-iculnta. 

Plbuhotomella  pastosa,  »p,  iiov. 
(Plate  Iv.,  fig.  21). 
Shell  small,  rather  solid,  slender,  fusiform.  Wliorls  eight-and- 
a-half,  of  which  six  form  the  protoconch.  Colour  :  adult  whorts 
straw  yellow,  pi-otoconch  cinnamon  brown.  St.'ulpture  :  running 
below  the  suture  the  adult  whorls  have  a  spiral  thi-ead  which 
ascends  into  the  protoconch  for  two  whorls  ;  this  is  followed  by  a 
broad  concave  fasciole,  miirgined   in  tiii'n   by  a   sharp  piwjecting 
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keel  wliicli  deterniines  an  angle  in  the  contour  of  tbe  sliell.  Half 
way  between  the  majui'  keel  aiid  the  sutui*e  runs  a  smaller  keel. 
On  the  last  whorl  there  are  About  fourteen  spirals,  gradually 
diminishing  anteriorly,  below  the  major  keel.  The  fasciole  ia 
ornamented  by  spacetl,  delicate,  c-oneave  riblets.  Fine  arcuate 
givwth  lines  appear  in  the  interstices  of  the  spiral  keels.  In  the 
protoconch,  the  first  whorl  and  a  half  are  small,  rounded,  and 
spirally  sti'iat« ;  the  rest  protrude  medially,  and  are  crossed  by  fine 
sharp  radial  riblets,  which  on  the  last  whorl  number  twenty-two. 
Their  inteititiees  are  latticed  by  spiral  threads. 

One  example  of  which  the  apertui«  is  defective.  Length,  5  mm.; 
breadth,  1*9  mm. 

The  figures  of  .\fa>uii!ia  comatolropig,  Dall,'°  present  consider- 
able analogy  to  our  species,  but  appear  to  be  narrower,  with  fewer 
bolder  spiralii. 

If  the  chaiactei-s  be  analysed  for  generic  disposal  in  the  per- 
plexing maze  of  the  Pleurotomidse,  the  most  prominent  features 
resolve  in  the  elaborately  sculptured  protoconch,  and  the  broad 
sub-sutural  faseiole,  indicative  of  a  deep  sinus.  These  features 
are  repeated,  though  aitsociated  with  different  form  and  sculpture, 
hy  my  Pleuroloma  veprati'cn.'" 

Verrill's  PhnrolomeUa,'"  while  not  exactly  conforming  to  the 
requirement  appears  to  come  nearest,  and  is  therefore  here 
employed. 

MaNOELIA  LUTABIA,  «p.  liOf. 

(Plate  liv.,  figs.  11,  12). 
Shell  small,  solid,  cylindrical,  abruptly  truncate  above.  Whorls 
five,  thi-ee  forming  the  protoconch,  sloping  on  the  shoulder,  per- 
pendicular at  the  Biile,  and  concave  at  the  base.  Colour  grey 
(?  bleached).  Sculpture  :  deep  narittw  pits  are  formed  by  the  in- 
tersection of  radial  and  spiral  sculpture ;  radials  strong,  prominent, 
perpendicular,  continuous  ribs,  about  a  dozen  to  a  whorl,  knotted 
at  the  crossing  of  the  spiralx,  which  number  four  on  the  upper  and 
twelve  on  the  lower  whorl,  the  spiral  defining  the  basal  angle 
larger  and  more  prominent.  Protoconch  :  first  whorl  wound 
oblique  to  the  axis  of  the  main  shell,  the  second  overhanging  the 
third,  appearing  as  if  the  apex  was  wrapped  in  a  turban.     Aper- 

"  Fischer  and  Daiitienberg-  Mem.  Sor.  Zoot.  Fr.,  ii.,  1696,  p.  419,  pi. 

ivii.,  f.  15. 
"  Hedi^v     Mem.  Aiistr.  Mu*.,  Jr.,  6, 1903,  p.  384.  f.  97. 
"  Verrill'— Am.   Joum.  Sci.   (3).   t.   Wl'i,    p.   15;    CoHmann — Euais  de 

Faln-oni-liologie  coinparte,  ii.,  1S96,  p.  133. 
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ture  long,  narrow,  fortified  by  ti  heavy  varix,  in  tlie  aiiteiior  angle 
of  whicli  is  excavated  a  deep  sintM.  Coluinelia  nearly  straight, 
overlaid  by  a  alight  callua.  Anterior  canal  very  short  and  wide. 
Length,  3'0;  breadth,  1-15  mm. 

One  specimen. 

This  species  appears  nearext  related  to  4!^.  caiiceUala,  Beddome," 
from  which,  judging  by  the  figure,*'  it  differs  by  having  a  whorl 
less  and  by  the  cancellate  sculpture  continuing  below  the  more 
acute  basal  angle.  In  Dfil/in  telegcopialU,  Verco,  weaker  and 
more  numerous  radials  enclose  nearly  square  pits,  but  in  M. 
lutraria  they  are  much  longer  than  broad. 

MaNQILIA  8PIOA,  sp.  itov 
(Plate  Iv.,  %.  20) 
Shell  small,  slender,  conical,  base  extavat^.  Whorls  six-and- 
a-)ialf,  including  a  protoconch  of  two  whorls  and  a  half.  Colour  : 
protoconch  cinnamon,  adult  whorls  white  ribbing  on  a  buff  back- 
ground. Sculpture:  eight  prominent  undulating  radial  ribs 
descend  the  sptro  obliquely,  and  tei-minate  abruptly  at  the  peri- 
phery of  the  last  whorl.  They  are  over-ridden  by  five  strong 
spiral  cords,  the  peripheral  the  largest,  and  mai  king  an  obscure 
angle  on  each  whorl.  Between  the  cords,  and  broadei-  than  them, 
are  deep,  radially-striated  interstices.  On  the  base  are  about  six 
widely-spaced  spiral  cords,  Apevtui'e  nari-ow,  posterior  sinus  in- 
distinct, canal  short,  broad,  open.  Length,  4'1  ;  breadth, 
1  -25  mm. 

Two  specimens  from  off  Narrabeen ;  another  from  100  fathoms, 
sixteen  miles  east  of  Wollongong. 

DrILLIA  HAaWBLLI,  sp,  nor. 
(Plate  Iv.,  fig,  22). 
Shell  small,  fusiform,  blunt  at  each  end,  rather  thin,  scaicely 
opaque.  Whorls  five  and  a  half,  the  first  two  constituting  a 
glassy  dome-shaped  pi-otoconcb,  the  rest  rather  inflated,  constricted 
at  the  sutures,  excavate  at  the  base.  Colour  chalk  white,  rather 
glossy  when  fresh.  Sculpture  :  fine  spiral  threads,  one  more  pro- 
minent than  tbe  rest  defines  a  slight  angle  on  the  shoulder.  On 
the  last  whorl  there  are  about  four  above  and  twenty  below  the 
angle.     The  spirals  ai-e  crossed  by  arcuate  growth  lines.     Aper- 
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ture  ><li^')itly  ascc'iKlitig,  nati-ow  above,  i-oundetl  within  a.  deep 
notch,  foitilied  without  by  a  lieavy  varix  ;  a  tliiii  callus  is  spread 
oil  the  inner  lip.  Canal  shoit  and  broad.  Tjengtli,  53  ;  breadth, 
1  mm. 

This  speciea  is  relateil  to  D.  tncariiinta.  Ten.  Woods,  from 
wliich  it  is  I'eadily  separable  by  smallei'  xize,  bruader  forui,  and 
nioie  delicate  sculpture.  D.  hnitivlli  is  repi-esented  by  nuineix)us 
spucimeiis  in  tlie  "  Miner  "  haul,  and  Bcenw  to  be  geneniUy  dis- 
tributed on  oui-  continental  shelf.  The  "  Tlietis  "  took  It  in 
4I-5U  fathoms  otf  Cape  Thi'ec  Points,  and  I  have  di-edged  it  in 
100  fathoms  off  Wollongon-^  and  .100  fathoms  off  Sydney. 

Drillia  PE>TA<;oNALia,  V'-i-co,  Fill: 
Drillia  }ir,nUujoiudU,  Verco.  Trans.  Koy.  Soc.  S.  Austr.,  xx.,  1 S96, 
p.  222,  pi.  vii.,  f.  2,  2  a. 
This  is  a  new  recoi-d  for  Eastern  Australia.  Observing  that  the 
"Miner"  shells  differ  from  the  original  description  by  having 
seven  ribs  instead  of  five,  and  by  being  of  larger  size,  I  submitted 
them  to  tlie  author  of  the  species.  Dr.  Vereo  kindly  replied  :— 
22  Sept,  1906.  "Your  Drilliais  I  think  my  D.  petitai/otiaiu. 
Yours  is  somewhat  larger,  and  its  angles  do  not  run  continuously 
from  end  to  end  of  the  shell  as  in  my  type,  but  1  feel  sure  it  is  only 
a  vm-iant." 

MlTRO-VORFlIA  ALBA,    Pftteid,  «p. 

ColtitahKlla  (dbn,    Petterd,  Journ.  of  Conch,    ii.,    1879,  p.    101. 

Milromurpka  allni,  Tate  and  May,  Proo.   Linn.  Soc.    N.  S. 

Wales,    xxvi.,    1901,  p.   4.W.     M.  flintim-ii,  Pritchaid  and 

Gatliff,  Proc.    Roy.  Soc    Vict.,  xii.,  1899,  p.  104,  pi.  vii.,  f. 

6  ;  Id.  op.  eit.,  xviii.,  190.'>,  p.  h\. 
A  Hin;;le   specimen   winch  agrees  exactly  with    Victoiian  ex- 
amples. 

DAPHXliLLA  SCULPTIOH,  Ten.    W'oo'la,  up. 

C/nthiir'-r/'i  gcafptior,  Ten.  Woods,  Pnw.  Hoy.  Soc.  Tas.,  187S 
(1879),  p.  .S8.  Irt.,  IVyon,  Man.  Conch.,  vi.,  1884,  pi.  Jtxxli., 
f.  27.  M.,  Tate  and  May,  Proc.  Linn.  Soc.  N.  S.  Wales, 
xxvi.,  1901,  pp.  A71,  446.  Jh/lfi'i  I'Tifmitdi,  Beddome,  Proc. 
Roy.  Soc.  Tas.  1882  (18S3),  p.  167.  Id.,  Pritcliard  and 
Gatliff,  Pi-oc.  Roj'.  Soc  Vict,  xil,  1900,  p.  178.  Id., 
Hedley,  Pi-oc.  Linn.  Soc  N.  S.  Wales.,  xxxv.,  1900,  p.  .'j09, 
pi,  XXV.,  f.  I,  2,  3.  DnphiieHa  hi/oitjiinln,  .Sowerbv,  Proc. 
Mai.  Soc,  ii ,  1 896,  p.  27,  pi.  iii,  f.  9. 
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Tliis  spet-ieu  is  already  known  from  Tasmouia,  South  Auttraliu 
and  Victoria.  Two  individuals  in  the  present  hau]  extend  the 
known  ran<,'e  to  this  State. 

Cavolinia  LOS' ii host R18,  Legiienr,  var.  bthasciulata,  var  nov. 
(Plata  liv.,  %  13). 
'iliis  differs  from  the  typical  form  by  sudden  lateral  contraction 
of  tlie  rostrum,  which  distally  expanda  in  a  spout.  In  the  typical 
form  the  roHtrum  is  produced  more  gradually  from  the  anterior 
doi'sal  margin  than  in  the  variety.  In  var,  HtranyultiUi  the  pos- 
terior lateral  angleri  are  lens  developed.  Neai-eat  stands  the  var. 
finijiilntn,  Souleyet,''  whicli  has  the  I'ostrum  not  spi'ead  distally, 
and  contracted  from  back  to  front  instead  of  from  side  to  side,  it 
jilso  agrees  in  the  diminutive  posterior  angles.  Boas  states"  that 
h?  has  traced  aiujiiUUa  thi-ough  a  seiies  of  transitions  into  iu-iiyi- 
rnslrU.  But  this  should  not  reduce  a  well-marke<l  variety  to  an 
absolute  syrkoiiyni.  Souleyet's  form  also  occurs  on  the  coast 
of  U.  y.   Wales. 

I  have  not  met  this  variety  alive,  and  only  know  it  from  dead 
specimens  di-edged  from  the  bottom.  Besides  the  present  station 
it  has  occurred  at  sixteen  miles  east  of  Wollongong,  and  twenty- 
three  miles  east  of  Sydney.  Examples  from  the  neighbourhood  of 
the  Great  Barrier  Island,  New  ilealand,  are  referred  to""  as  a  vari- 
ation of  '-'.  luiufiro>ilri».  Var  gframjtiiata  seems  a  southern  form. 
Though  typical  C.  lotu/iroKtrin  has  occurred  to  me  plentifully 
along  the  Queensland  Coast,  as  at  the  Palm  Islands,  Green 
Island  and  Thursday  Island,  I  have  not  seen  the  variety  from 
the  north  nor  the  typiciil  form  from  the  south  of  Sydney. 

OwdYRUS    KERAUDHKNll,    /.WWSUr,    Sp. 

Atlanta  k-raudrenii,  Lesujur,  Journ.  do  Phys.,  Ixxxv.,  1817,  p. 

391,  pl.ii.     Oxt/i/yriff  kerandieuii.  Smith,  Chall.  Rep.,  Zool., 

xxtii.,  I8t<«,  p.  46. 
Two  imperfect  specimens  were  taken  on  this  trip.  Previously 
the  "Thetis"  had  obtained  fragmsntsof  it  offPoit  Kemblain  63- 
75  fathoms,  atul,  in  company  with  Mr,  W.  F.  Pettei'd,  I  dredged 
another  broken  shell,  twenty-three  miles  east  of  Sydney.  The 
genus  seems  to  be  unknown  hitherti  from  Australian  waters. 


*i  Soulrvct   -Zool.  Boiiite.,  it ,  lSj2,  p.  152,  pi.  v^  f.  1-8. 

*-  aai'-Siiolm  Atknti.'B,  ls«6,  p.  ail. 

■^  Hedlej  -Trona.  N,  '/..  lust.,  iiiviii..  1906,  \>.  76. 
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MoDIOLA  Li:fEA,  ep.  IU>t>. 

(Plate  Ivi.,  figs.  ?3,  2t,  25). 

ijliell  small,  thin  sul>-cylindrical,  sniootli  and  glostty,  anteriorly 
slightly  pi'oduce<I  and  angled,  po.st«i'iorly  i-ounded,  dot-sal  and 
ventral  margins  parallel.  Umbo  low,  a  little  iiicuned,  at  a  fifth 
ofthe  total  length.  Colour  white,  with  a  few  small,  scattered, 
brown  dashea.  Sculpture  regular,  concentric  growth  Htiite,  wliich 
posteriorly  ai-e  traversed  by  a  few  faint  impressed  rays.  Ferio- 
Btracum  thin,  polished.  Hinge  edentulous.  Length,  575 ; 
height,  3-5  ;  depth  of  single  valve,  0-9  mm. 

In  our  fauna  the  novelty  is  nearent  related  to  .Iftrdiola  arhore»- 
eens,  Chemnitz, »*  which  is  far  larger,  and  even  in  its  young 
stages,  of  iiuit^  diffeivnt  contour. 

Crasbatellites  mscuH,  up.  nov. 
(Plate  Ivi.,  figs.  26,  27). 

Shell  sniall,  tliin,  sub-quadrate,  lenticular,  inequilateral,  the 
posterior  side  being  twice  the  length  of  the  anteiior  ;  dorsal  and 
posterior  margins  straight,  ventral  slightly  rounded,  anterior  pro- 
duced. Colour  ;  buif  or  vinous,  with  a  few  broken  radial  streaks. 
Sculpture  ;  umbo  and  neighbouring  area  smooth,  followed  by  about 
a  dozen  sharp,  even,  elevated,  concentric  folds,  parted  by  equal 
interspaces.  Over  these  run  a  microscopic  sculpture  of  extremely 
Bne  concentric  scratches,  Lunule  and  dorsal  area  elongate  and 
narrow.  Inner  margin  of  valve  smooth  and  bevelled.  Height,  6  ; 
length,  7  ;  depth  of  single  valve,  1'7  mm. 

A  group  of  small,  shijrtCraggatellitentTam  East  Australia  much 
resemble  one  another.  Single  specimens  seen  separately  are  diffi- 
cult t«  distinguish,  but  a  series  of  each  demonstrat«N  that  alight 
though  the  differences  be,  they  ai*  constant.  C.  /ttfvidn, 
Angas,™is  larger;  C.  janim,  Hedley,"  is  smaller  than  C.  rfinniM; 
besides  colour  differences,  both  are  more  inflated,  stronger  ribbed, 
and  the  anterior  and  posterioi'  margins  meet  at  a  more  acute 
angle.  The  fonner  has,  the  latter  has  not,  small  denticules  on  the 
inner  margin.  ('.  Hrcurifimn';  Hedley,"  is  longer  in  proportion 
to  height,  the  nearly  straight  dorsal  margin,  almost  at  right  angles 
with  the  anterior  margin,  distinguish  it  fi-om  (',  dincfig. 


•*  Cheniniti— Coiifli.  fub.,  >i.,  17!I5,  p.  251,  pi.  198,  f.  2016-17, 

"  Anens-rror,  Zool,  Sot,,  1871,  p.  20,  pi.  i.,  f,  32. 

«  Hedlev— Prw,  I.inn.  Soc.  X.  S.  Walm,  mi,,  IQOB,  pi,  iiiviii,  t.  i9-30. 

*<  Hedlev  -Mtm.  Aiistr,  Mii«„  iv.,  5,  1902,  p.  312,  t.  63. 
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TliiH  .spHKiies  apptears  tfj  be  the  ctmimoiiest  CruttgntelUl'-ii  on  our 
continental  shelf.  Besides  the  present  atntion,  where  it  oucured 
plentifully,  Mr.  Halli^ii  bmA  I  ili'ed^jixl  numerous  specimens  in 
100  fathoms,  sixteen  miles  east  of  Wollongong,  In  both  these 
localities  it  was  associated  with  I '.  »>vHi-i/m-iM.  But  the  record 
of  ' '.  spciiri/bmie  from  ill  fathoms  oflf  Cape  Byron,"  is,  I  i-egret 
bo  say,  based  on  a  single  valve  <if  C.  diMnm. 

MyODOBA    ALBIDA,    7V».    Wood». 

Myi^l,mi  <dbi<l<t.  Ten.  Woods,  Proc.  Roy.  !*>c.  Tm.,  1875  (1876), 

p.  160.     M.  eoTfiigaUt,  Vei-co,  Trans.  Roy.  Soc  S.  Austr.  xx., 

1«9G,  p.  229,  pi.  viii.,  f.  I. 

This  species  has  not  been   note<t  from  the  coast  of  New  South 

Wales.    A  single  broken  valve  was  secured  by  the  expedition.    A 

perfect  specimen  occurs  in  the    Hai^reaves  collection    labelled 

"outside  Sydney  Heads."       It  was  probably  <lredg«d  when  a 

party  of  Sydney  Naturalists  wei'e  entertained  on  board  H.M.S. 

"Challenger,"* 

CORIABEUS,  ijim.   twv. 

A  genus  allied  to  L<uu«a,  with  a  weaker,  less  complex  hinge, 

a  larger,  thinner,  radiately  sculptured  valve  clothed  with  a  thick 

dense    epidermis.     Type,    ( '.    vitreun,   Hedley ;    second    species, 

Afoiii/iri'la  H'mii-atliala,  Tat#." 

COKIAREUS  VITRKUS,    Kp.  nov. 

(Plate  Ivi.,  figs.  28,  29,  30). 
Valve  ovate-oblong,  slightly  inflated,  equivalve,  closed  all 
round,  inequilateral,  posterior  twice  the  length  of  the  anterior, 
highly  polished,  thin  and  brittle.  Colour,  milk  white.  The 
epidermis  is  peculiar ;  a  thick,  dense,  felt«d,  entire 
nisty-brown  coat,  .which  appears  as  if  some  foreign 
substance  ha<l  cak«l  on  the  valves,  and  which  flakes  away  when 
dry  in  irregular  masses.  Sculpture :  a  few  distant,  concentric, 
raise^l  threads  mark  rest  stages  in  growth  ;  there  are  numerous 
sharply  elevated,  thin,  radial  riblets,  irregularly  disposed 
an<l  spaced,  but  chiefly  groupe<l  in  the  centre  of  the  valve; 
towaifls  the  margin  additional  riblets  are  inteixHilated.      Hinge  : 


■■  llrdlfv^-Bei-.  Austr.  Mu«.,  vi..  2, 1906,  p.  42. 
™  Sprj-  Cruiii'  of  Oiallengcr,  1876,  p.  169. 

"  TMe— Tmnt.  Rov.  Soo.  S.  Austr.,  1H88.,  p.  63,  p].  il.,  f.   2;    Hedlev- 
Prot.  Linn.  8«c.  N.  S.  Wal™,  1906,  p.  542,  pi  iiii.,  f.  1-2. 
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in  tlie  left  valve  iiiinK-diutely  Ix-neath  tlie  prodisswoncli  there 
descendN  oblit|iiely  into  the  val^e  a  prominent  thickened  ridgu, 
above  which  in  a  deep  imri-ow  jxi'oove,  folloned  by  the  mai^in  of 
the  valve,  which  ia  broadly  i-eliected  on  the  umbo  ;  anteriorly  the 
chondropliore  ik  fullowed  by  a  slight  rid^  ;  in  the  right  valve  a 
thickened  posterior  tubercle  and  a  sHfjht  anterior  groove ;  no 
lateral  teeth  occur ;  the  muscular  impressions,  tut  iH  usual  in  so 
thin  a  shell,  are  invisible ;  inner  nmrgin  of  valve  smooth  and 
bevelled.  Length,  6  5 ;  height,  5 ;  depth  of  single  valve, 
1-5  mm. 

Besides  the  present  station  the  species  occuift  in  230  and  300 
fathoms  oft' Sydney.  Tlie  indiiiilual  figured  was  obtained  in  the 
former  station  by  Mr.  W.  F.  Petterd  and  niyself. 

t'.  gfmiradiata,  Tate,  was  assocated  with  ('.  rilmtf,  both  off 
Narrabeen  and  Sydney. 

ECTORIBMA  (jRANVLATA.  Tale. 
Eetoi-isma  grannlata,  Tat«,  Ti'ans.  Itoy.  Soc.  S.  Austr.,  xv.,  1B93, 
p.  127,  pi.  i,  f.  3,  3<i. 
This  species  was  represeuted  by  a  valve  and  some  fragments, 
which  latter  indicate  that  the  shell  attains  a  length  of  20  mm. 
Examples  were  recently  submitted  to  Dr.  W.  H.  Dall,  who  in- 
forms me— 21  Sept.  '06^that  it  is  a  Poromya,  and  Tate'a  genus 
therefoi-e  unneci>Mary.  The  specific  name  ia  already  occupied  by 
Nyst  in  this  genus,  and  if  otherwise  unnamed  the  species  require.s 
another  designation.  The  species,  however  answers  fairly  to  the 
description  of  Pojvmya  Uerin,  Smith,^'  obtained  in  155  fathoms 
off  Raine  Island,  N.  Queensland.  So  that  until  actual  compari- 
son can  be  made  it  seems  better  to  use  Smith's  name  for  our  shell 
than  U>  coin  a  new  one. 

LtONSIKLLA   QUADBATA,  fp.    W<V. 

(Plate  Ivi.,  figs.  31,  32,  33). 
Shell  small,  thin,  inflate,  oblong,  the  posterior  side  much 
longer  than  the  anterior.  Umbo  much  incurved.  Sculpture  : 
irregular  faint  growth  Unes  are  crossed  by  a  few  inconspicuous 
ra<lial  furrows,  one  of  which,  running  from  the  umbo  to  the  pos- 
terior ventral  angle,  is  cut  deeper  than  its  fellows  ;  except  round 
the  umbo,  where  they  have  perhaps  been  worn  away,  small  cloae- 


'  Smith— Chal.  Hep.,  Zool,  xal,  1885,  p.  55,  pi.  i 
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set,  s I lai-ply  pointed  grains  bestrew  the  furface  of  the  shell. 
Hinge  etientulous.  Lengtii,  3-75  ;  height.  2-5  ;  depth  of  single 
valve,  1-4  mm. 

A  few  separate  valves  represent  a  genus  new  to  the  Australian 
fttuiia.  Judging fi-oi II  illustrations  /,.  abt/Ksicoln,  aarH,"  isneai-est, 
and  differs  hy  being  larger  and  higher  in  proportion  to  its  length. 
Another  sinf;le  valve  was  dredgefl  by  Mr.  G.  H.  Halligan  and 
myself  in  100  fathoms  off  Wollongong. 

VkiITICOBDIA   VAt>0SA,   lij).  llOf. 

(Plate  Ivi.,  figs.  34,  35,  36,  37). 

Shell  small,  rather  solid,  compressed,  equilateral,  sub-circular, 
sub-apiral.  Umbo  projecting.  Lunule  deeply  excavate.  Sculp- 
ture: about  ten  low,  broad,  undulating  radial  ribs  ;  except  the 
umbo,  which  is  smooth,  the  entire  surface  is  densely  covered 
with  minute  rwdially-d  is  posed  elevate  grains,  which  increase  in 
size  towards  the  margin ;  interior  naci'eous,  margin  smooth. 
Height,  2-65  ;  length,  2-8  ;  depth  of  single  valve  0-8  mm. 

The  species  is  represented  by  four  separate  valves  in  this  col- 
lection. Another  odd  valve  was  taken  by  Mr.  O,  H.  Halligan 
and  self  in  100  fathoms  off  Wollongong. 

Tliia  opportunity  is  taken  of  withdrawing  the  name  Vertieordia 
rhomboid'ta  proposed*"  for  a  recent  shell.  I  unfortunately  failed 
to  observe  that  Prof.  Tate  had  already  chosen  this  name  for  a 
Tertiary  fossil." 

Though  related,  the  fossil  appeal's  from  the  description  to  differ. 
To  avoid  confusion  1  now  beg  to  substitute  Vertieordia 
KfttiM  as  the  name  of  the  New  Zealand  shell.  It  has  already 
(ante  p.  215)  been  recorded  from  this  coast. 

VbRTICOHDIA   AUSTRAL!  ens  is.    Smith. 

Vertieordia  amtraliemi*.  Smith,  Chall.  Rep.,  Zool.,  xiii.,  1885,  p, 
167,  pi.  XXV.,  f  6,  66. 

(Plate  hi.,  figs.  38,  39). 
Half-a-dozen  mutilated  valves  correspond  to  the  figure  and  de- 
scription of  the  species  taken  by   H.M.S.  "Challenger"  in   155 


"  Tate— T«n«.  Roy,  Soc.  S.  \iistr.,  ii„  IWW  (1S87),  p.  14fl,  pi.  i 
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fatlioinB  off  Uaine  Island  i 
not  been  seen  since  then,  a 
shells  will,  if  cori-ett,  widely  extend  the  geojp-Hphical  range  of  Y. 
aiixIralinirU.  Whereas  the  type  is  3j  mm.  long,  »  broken  valve 
floured  here  is  12  nini.  in  lengtli.  Ours  haa  mure  lyrae,  and  I  do 
,  not  diBcem  "  a  very  faint  depression  at  tlie  posterior  end  from  the 
beaks  to  the  ventral  margin."  The  difference  between  young  and 
old  individuiilB  may  reconcile  these  discrepancies. 
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THE  RESULTS  of  DEEP-8EA  INVl-^TIGATION  iN  thb 
TASMAN  SEA. 

I.— THE  EXPEDITION  of  H.M.C.S.  "MINER." 

4.  Fdhamimfkral    Sand    Dredcibu   Twentv-two   Mileb 
KAsr  OF  SvnsEV  at  a  Depth  of  Ehjhty  Fathomh. 

By  E.  J.  GoDPARD,  B.A.,  B.Sc,  Bioli^cal  Laboratory,  Sydney 
University! 

(Figs.  44-4'*). 

Tlie  Hand  containx  a  •,'oocl  variety  of  fonnii.  In  the  appended 
list  the  cliief  forms  pi-ewnt  are  mentioned.  This  list  is  not  a 
complete  one,  inasniuch  as  in  the  abundant  mat^iial  at  band  ad- 
ditional forme  must  be  present  It  is  intended  to  complete  the 
list  subsequently. 

The  material  contains  beautiful  glauconite  cast^.  This  mineral 
(a  hydrous  silicate  of  potash  and  iron)  is  very  noticeable  as  in- 
fllltngx  in  the  species  of  Liujmia,  certain  members  of  the  Rotalidte, 
and  eiipecially  in  the  meuiberx  of  the  Globigerinidie.  Tlie  restiic- 
tion  of  the  glauconite  to  these  forms  is  very  marked. 

By  far  the  most  abundant  forms  present  in  the  sand  are  mem- 
ben*  of  the  Globigerinidie,  the  commonest  species  being  Globiyerina 
bulloidfii.  There  is  a  good  representation  of  the  genera  and 
species  of  tlie  family  and  correxponds  closely  with  that  in  .sand 
(li'edgetl  off  Wollongong  at  a  depth  of  100  fathoms. 

The  genus  Layf:na  is  very  abundant  and  is  represent<-d  by  a 
fair  number  of  species.  Since  such  a  great  number  of  species  of 
Ltu/min  have  been  described  and  the  naming  of  new  sjMx:ies  is 
objectionable  unless  some  marked  character  of  specific  inipurtance 
is  detected,  it  has  been  deemed  advisable  not  to  name  a  few  new 
forms  whose  cliamcters  fit  in  as  variations  or  connecting  links 
between  named  species. 

Liu/eiia  xulcata  is  the  most  abundant  form  and  shows  great 
variation.  Many  forms — apiculute  and  winged — with  slight  and 
varied  differences  repi'esent  varieties  of  this  species. 

Quite  a  large  number  of  L.  ijlobiisn  show  an  entosoleniaii  tulni. 

The  genus  Xiidosaria  is  remarkably  scarce  in  the  mateiial. 

Interesting  non-spinous  varieties  of  Cnnldlai-iii  cnlcar  are  pre- 
sent.    Piilymwphina  alvfiitiui/i»-miii,  describt'd  by  Jensen   from 
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Byron  Bay,  at  a  deptli  of  111  fHtliomis,  is  well  represented,  the 
BpecimetiH  being  Ur^'er  tlian  those  present  in  the  Byron  Boy 
material. 

Tlie  Kotalidw  are  well  repi-esenteti.  A  numl>or  of  species  of 
the  Kotalitiie  inunt  i{ul>sec]uently  he  added  ti>  the  list  of  those 
mentioned. 

The  moHt  abundant  nieml>er  of  the  NummuHnide  is  PiJyufo- 
me/In  macfllii.  This  species  bIiows  great  variation.  Many  speci- 
mens have  the  septol  bridges  verj-  irregulariy  developed, 
approaching  in  that  respect  P^^if'tinn^Ua  rfrrieutata. 

The  occurrence  of  AUumln-phiJui  tt^jotnda  in  the  sand  is  very 
interesting  in  connection  with  the  distribution  of  that  form. 

The  NubecularidM  are  represented  chiefly  by  the  genus  Plnui*- 

Although  a  good  number  of  species  of  other  members  of  the 
Miliolininie  have  been  detect^!,  the  individual  species  are  remark- 
ably poorly  represented.  Fairly  common  in  the  sand  is  a  marine 
Diatom,  Ampkoi-a,  sp.,  allied  to  Amphom  }nJyxo>iata. 

The  following  is  a  general  list  of  the  species  obtained  so  far  as 
at  present  determined  : — 

Family  nubeculauida;. 

S)ih/amVy  MiLioLixiN*. 

Biioeiitina  ringfim,  Lamarck. 
MHiotina  biemiiit.  Walker  and  Jacob. 
„         grjMtrang,  Brady. 
„         tri'joniila,  Lamarck. 
„         alreo/iformi*,  Brady, 
Ptaniiipirina  exigtia,  Brady. 

sp. 
Spiro/oeiiliiia  ajvnaria,  Brady. 

„  trniuitefitata,  Brady. 

„  limbnta,  d'Oibigny. 

„  imprensa,  Terquem. 

„  fxcarxUa,  d'Orbigny. 

„  Jrnffilinnma,  Brady. 

sp. 

^itb-family  Prnrroplidin,*. 
Corwi&pim  itivofverui,  Reuss. 
Orbilolil'i  coinp/anata,  Ijamarck. 
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Siih-fomily   HaUERININ^;. 
Oj'tkahuidhim   hifu.intaui;  MvaAy, 

„  „  (itiiiety  ol>ion;{  in  shapt;). 

Family  ASTItOltHIZID^'. 
Svh-fiiniiljf   ASTIIOHIIIZIN.E. 
Aftrorhita  aivnin-in,  Nurniiiii. 

Siihfmnilif  SArcAMJiisiM*. 
Pnatnmogj/htriti  j'tinca,  Sc'liuW. 

S^A-t'nmUij    HllABDAU MIXING. 

HypfrnmmiiiH  nu/ivm,  Brady. 

F,imi/y  TEX  TULA  HI  11)^. 

S^tb/nmi/;/  Tkxtl'lakiika. 

Te-ettJiit-ui  (ujijIuiinttiiK,  d'Orbigiiy. 

„  nayillnlit,  Defrancf. 

„  tmchiu',  d'Orbigiiy. 

GnHiiryiiui  Hiihrolniiiifilii,   Scliwftj;ei' 

Siif-fiimilii    Ho'LiMININ.f- 
ItfJiiniu-   h.i-tHl'>,-..i^>;;   lifus-s. 

II        I'if'.l-""'"-  Hi'idi', 

Family  CllILOS'lX)S(ELMD^3- 
CkUMtonflhi   iimiiini,   ItcusH. 
AU<miier)ihiim  triiji-iui,  Hpof-s. 


Famil,,  LAGENID.*. 

Siih-/niiii/if   LaiiF.NINJL 

i/etm  im/ci'/",  Walter  and  Ja<.-ol>. 
wbiipijfaiHi,  Se(|Ueiixa. 
mUeiita  var.  itiiniitiirin,  var.  nov.  (fig.  48) 
jJumii/^ii,  Bmdy. 

milcaUi  (apiculate  and  winged  varieties).' 
iiqvam'ii>n'm<iritinata,  Parker  and  Jones. 


I  Brndy—Clinll.  Rep  ,  ZikiI,  ilii,  pi.  kii 
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Layna  ttrinta,  d'Orbigny, 

„         hf.xagimn  var.  hiln,  var,  nov.  (fig.  ii). 
„         globota,  Montague. 


Sttb-/ami/i/  Nodosariinj:. 
Nodoenri't  ictUarU.,  d'Orbigny. 
„  i-Ttebralu,  Batsch. 

.1         JiliformM,  d'Orbigny, 
C,-i*l^lUrw  .-/■'■/ddu/a,  Ficlitel  and  Moll  (with  young  in 
last  chamber). 
.1  calcar,  Linn. 

..      (non  spinous  variety),  (fig.  45). 


<M^fn/n,  Ficbtel  and  Moll. 
kumvelli,  sp.  nov.  (figs.  46,  47), 
orhifMlnriK,  d'Orbigny. 


Suh-l'.UHily   PoLYMORPniSIN*. 

I'ulnmiiriihinn  nin^inijhrmu,  Jensen,  Proc,  Linn.  Soc- 
X.  S.  Wales,  xxix.,  4,  190-5,  p.  821,  PI- 
xxiii.,  figs.  8-12. 


itizecy  Google 


fOllAMINlFKKAL  BAND    BAST  OP  rtVDNBV — OODDARD.  309 

Vvigervaa  jtyifnunt,  d'Orbigny, 

„         ap.  {foiins  intermediiite  between  U.  pyynuea 
and  C.  wnk'Uap 
eaiuirii'nx'u;  dOrbigny 

FamUy  GLOBIGEHISID^. 
Gfobiyerina  Mlnid'g,  d'Oibigny. 

,,  „        var.  trtiiioa,  Reuaa. 

„  crvftuvt,  d'Orbigny. 

„  thinpniui,  d'Orbigny. 

■„  itquilateritii^,  Brady. 

„  sp.  {smalt  species  with  a  textularoid  arrange 

ment  i>f  chambers). 
Orbnlimt  univfrra,  d'Orbigny, 

„         porosn,  Terqueni. 
Hastitjerina  jifliujieii,  d'Oibigny. 
Candfiiia  nitida,  d'Orbigny. 
Puf/ftii't  MiyuUiicutitta,  Parker  and  Jones. 
„         qnhtiiiifliibalii,  Heuss. 

FamVy  ROTALIID^ 
.Snb-fiiniifff  Spibili.iniN'C. 
Sjiiriilina  hmhntn,  Bi-ady. 

„  „         vai'.  rli-H/ifii/ata,  Brady. 

Sub/amil!/   K0TAL1IX£. 

TnnKotulitM  jtfi-nncln,  Kari'er. 
"P- 
„  liilnil)iia.  Walker  and  Jacob. 

„  viwIlftuiUrrfii,  Schwager. 

„  retimitnin,  Czjzek. 

„  ivhiifHit,  Biady. 

PUtmrrbulina  ftp. 
t>iiai/r/tuM  Htituciinn,  d'Oi-bigny. 

„  biciitirnvd,  Parker  and  Jonev. 

„  ivnicHJ/irui,  Lamarck. 

sp. 
„  liiTthtfi'li,  d'Orbigny. 

-     „  )iariitij-»fin,  d'Orbigny. 

i'lilrinuHiia  mirlwHiiinna,  d'Orbigny. 

„  mfiiardii,  d'Orbigny. 

Aiurmnlitui  t/riMuwriujiiini,  Giimhel. 
„  /irtjuiiii'iiKlK,  d'Orbigny. 


*  Brady— Cliall.  Rrp  ,  Zool..  ilii ,  (il.  lii 
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I{o/<,li.,   SJ). 

„         ftilcar,  d'Orbigiiy. 

Sub-fttmili/  TixoPOBiN.K. 
I'ulytnfma  nixninc^iiH,  Liiine. 

/Wmi/y  NUMMULINIDA". 

Sitb-tnmilif   PoLYSTOMBLLlN*: 

P.JuMunteVn  ntwlht,  Ficlitel  and  Moll. 

„  „  (variety  approaciiing  clos*  to  F. 

crittfta  and  P.  subnttditiii ). 
„  i^ibnufiima,  Munst«r. 

„  rrin/ia,  Linn. 

Siifi/amiltf  NCMllCLITIN.fi. 
O/K'ivulina  aviTai/iu/vli'it,  Gronovius. 


Chibtkllaria  haswki.li,  k/>,  imv. 
(Figs.  46,  47). 
Only  one  iipecinifn  of  this  xpecies  hiw  been  seen. 
The  surfiice  is  iiuite  smooth,  and  pi'esents  a  gHsteninjj  liyalin 


There  is  a  welNJeveloped  keel  on  eitlier  side,      Tlie  genei-al 
inuiigement  of  t)ie  cliambere  rese.nblei  that  Been  in  CrixMaria 


Tlie  septal  lines  are  slightly  limbate. 
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Lent;th  3-4  mm.  ;  breadth  1-6  mm. 

Fig.  46  icpresentN  the  lateral  view,an(l  fig.  47  reprpstiits  the  front 
peripherfll  aspect. 


iKSA    SULCATA,  var.    ANNI'LAKIS,  nir.  nor. 

(Fig.  i><). 
This  resembles  Layna  sulcata  in  geneial  charac' 
ters.  The  chamber  iit  globular  and  is  produLt-d  into 
an  apical  spine.  The  neck  is  smooth  and  devoid  of 
any  ornanientation.  Tlie  ridges  are  fewer  in  number 
tlian  in  Lai/eica  nulcata.  Tliere  is  a  well-developed 
annular  ridging  towards  the  aI>o%al  end  of  the  test. 
On  this  account  the  variety  might  be  teimed 
150.   awtuliirin. 
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NOTE   UPON    MUS   TOilPSONl,   KAM8AY. 

By  Allan  R.  McCulloch,  Zoologist. 

JtfiM  lompnoiii,  Ramsay,  Proc.  Linn.  Soc.  N.  8.  Wales,  vi.,  1881, 
p.  763. 

The  Trustees  have  i-eceived  through  the  repeated  good  offices  of 
Mr.  C.  F.  Bolton,  of  Wagga  Wagga,  N.  S.  Wales,  a  fine  series  of 
rats  under  the  name  .Viix  lumpuvni,  Ramsay,  together  with  not4^ 
upon  their  habits  and  colouration.  Tt  Includes  eight  males,  half 
of  which  are  black  and  the  others  grey,  and  six  femaJes,  foui 
black  and  two  grey.  Also  six  young  about  70  mm.  in  length 
taken  from  a  nest,  all  black  in  colour. 

A  comparison  of  both  skins  and  nkulls  of  these  specimens, 
which  agree  very  well  with  Dr.  E.  P.  Ramsay's  description,  with 
those  of  M.  rat/iig,  Linn.,  shows  that  Af.  l<rmp»om  is  a  synonym  of 
the  latter,  a  conclusion  home  out  by  the  similar  habits  of  the  two 
specicM. 

The  Wagga  Wagga  ruts  are  found  about  grocers'  stores  and  in 
stables  ;  a  nest  containing  five  young,  which  was  dislodged  in  a 
stable,  was  arranged  in  a  scooped-out  hole  under  the  brick 
flooring,  having  walls  of  straw  and  leaves,  followed  liy  a  layer  of 
fine  shredded  bark,  and  an  inner  lining  of  wool,  feathers  and 
down. 

Mr.  K.  H.  Bennett  gave  an  account'  of  the  migrations  of  this 
species  in  the  western  portion  of  New  South  Wales,  from  which 
it  would  appear  that  it  swanne^l  into  this  State  from  Western 
Queensland  and  wat  at  the  time  spreading  southwards  and  east- 
wards. Examples  are  in  the  Australian  Museum  collection  from 
Queensland,  New  South  Wales,  and  Tasmania  (M.  variahilig,  H. 
and  P.). 


■  Pennelt— Prcr.  Linn.  Sw.  N.  8,  Wnles,  (2).  ii.,  1: 
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TWO   NEW   SPECIES   oy   COLLEMBOLA. 

By  W.  J.  Raikbow,  F.L.8.,  F.E.S.,  Entomologist. 

(Figs.  49-52). 

There  iiaa  recently  been  added  to  the  Entomological  collection 
of  the  Museum,  two  species  of  Aquatic  Collembola,  representing 
two  distinct  genera — Itotoma,  Bourlet,  and  Ae/MnUex,  Templeton. 
Of  these,  which  are  apparently  undescribed,  the  first  was  collected 
by  Professor  T.  W.  E.  David,  B.A.,  one  of  the  Trustees  of  the 
Museum,  at  the  Yarrsngobilly  Caves,  and  the  other  by  my  friend 
Mr.  S.  J.  Johnston,  B.Sc.,  from  a  pond  at  Bathurat 

In  respect  of  the  first  which  I  name,  Igotoma  troglodytica,  my 
colleague,  Mr.  C.  Hedley,  handa  me  the  following  intei-esting 
observations : — 

"  Deep  in  one  of  the  western  Yarrangobilly  Caves  Hows  a  sub- 
terranean brook,  iu  a  pool  of  which  and  on  wet  stones  around  it 
the  guide  poiat«d  out  to  Messrs.  Hamlet,  Andrews  and  scl/,  the 
Jgotoma.  It  occurred  in  large  numbers  but  seemed  confined  to 
one  locality.  Its  movements  were  sluggish,  and  so  far  as  we 
could  see,  the  brilliant  magiiesium-wii-e  light  carried  by  the 
guide,  produced  no  effect  upon  it 

80  curious  an  animal  of  course  appealed  to  my  collecting  appe- 
tite, but  proceeding  to  gather  some,  the  caivtaker  reminded  me  of 
the  wholesome  regulation  that  no  specimens  air  to  be  removed 
from  the  cave  reserves  except  by  permission  of  the  Department. 
A  few  months  later  Prof.  David  visited  the  caves  and  as  the 
Department  would  probably  relax  their  rule  in  his  favour,  I 
handed  to  him  a  tube  of  alcohol  and  commended  the  subterranean 
'insects'  to  his  favourable  aitention.  How  kindly  he  fulfilled 
this  mission  Mr.  Rainbow's  paper  will  tell." 

Family  DEGEERIAD^. 
,  Guni'g  Ihotoma,  Jloiirl't. 

ISOTOUA  THOOLODVTICA,   »/'.    IKrV. 

(Figs.  49,  50). 

Length,    1  "2    mm.      Colour,   creamy   whit<'.      Head. — Clothed 

with  a  few  fine  short  hairs.     AnlfniKr. — Short ;  less  than  length 

of  head.      Pout- Ante nnal  Ort/an. — Oval.      Ocelli. — Eight  on  each 
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BBCOSD8  SP  THE  ACBTRALIAK   UnSBUM. 


Fig.  40.  /.  Iroglodgliea,  Kunb.     Fig,  60.  /.  inylodytiea  (mucro)  fiainb. 

side  of  head ;  these  are  seat«d  upon  dark  patches.  Body. — 
Elongate,  sparingly  clothed  with  short,  fine  haira.  Spring. — 
Short,  not  reaching  to  ventnd  sucker;  mucro,  toothed  (fig.  50). 
Lega. — Short,  strong,  pilose ;  forei,  without  tenant  hairs,  claws 
long. 

Hah. — Yarrangobilly  Caves,  on  the  surface  of  shallow  cave 
pools. 

Family  PODURID.,B. 
(rams  ACHORUTES,   TttmpUUm. 
ACHORUTKS    BPECI08U8,   dp.    tWV. 

(Figs.  51,  52). 
Length  0-8  mm.     Colour,  in  some  examples  bluisli-grey  above, 
reddbh-grey  ventrally  ;  othera  wholly  bluish-grey,  but  of  a  some- 
what lighter  tint   underneath.      Head. — Lm^,  anb-triangular, 
truncate  anteriorly,  clothed  with  fine  short  hairs.     ATUenna.^ 


Fig.  61.  A.  'jiefiotvt,  Baiiib.         Fig.  52.  A.  ipecioni  (taraus),  Utaub. 

Short,  four-jointed.  Ocefli. — Eight  on  each  side;  seated  upon 
black  patches  ;  remote  from  base  of  antenna.  Body. — Cylindri- 
cal ;  segments  8ub-e<jual,  and  clothed  with  very  short,  fine  hairs  ; ' 
apex  of  abdomen  terminating  obtusely.  Spriny. — Short,  not 
reaching  to  ventral  sucker.  Lfyei. — Short,  sti-ong,  clothed  like 
the  body  ;  tarsi  biungulate,  the  lesser  claw  minute  (fig.  32). 
Hah. — Bathurst ;  from  the  surfaci;  of  a  pond. 
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OCCASIONAL  NOTES 


v.— THE,  GENERIC   NAME  CREPIDOOASTEB. 

In  consequence  of  removal  from  Sydney  I  was  unable  to  see 
proofs  of  my  paper  "  Descriptions  of  and  Notes  on  some  Auatralian 
and  Tasmanian  Fishes,"  published  in  the  preceding  number  of  the 
"  Records."'  Ifa  imting,  I  had  overlooked  the  fact  that  the  name 
Crepidogaater  is  not  available  in  Fishes. 

On  page  201,  I  followed  Giinther  in  using  Cntjiidinjaj'tcr  fur  a 
genus  in  OobiesocidK,  but  this  name,  applied  to  lishes  in  m61, 
was  previously  used  by  Boheman  (184ft),'  for  a  genus  of  Coleo- 
pterous insects. 

I  therefore  propose  the  name  A-'iPASifOGASTEH  as  a  substi- 
tute for  Cr^pwlot/otif'^  in  Fishes. 

Edoak    R.  Waitr. 
Canterbury  Museum, 

Chrifltchurch,  N.Z. 

19th  July,  1906. 


VI.— NOTE   OR   AN   UNUSUAL  SET  of  STONE 
PLOVER'S   EGGS. 

The  Curator  handed  me  for  examination,  from  Mr.  Norman 
Etheridge's  collection,  a  remarkable  set  of  eggs  of  the  Stone- 
Plover  ((Edicnemus  graUaritm,  Lath.).  It  comprises  for  this  . 
species  the  unusual  number  of  four  eggs.  They  were  fresh,  and 
aJI  found  together  in  a  scantily  grass-lined  depression  in  the  earth 
atBargobyMr.  O.  Hambridge,  on  the  20th  September,  1906. 
Presumably  it  is  the  result  of  two  females  laying  in  the  same  neat 
for  the  eggs  are  of  two  fairly  distinct  types  vaiyiiii;  in  tlie  int«n* 


B.,  Ti.,  3,  lOOe,  pp.  191  and  201. 

.,  1B48.  p.  68, /(Je  OeiYiiningcrr  nnil  Harold. 
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316  KECOKIIS  OF  1 

sity  ot  their  nmrkingH,  also  in  itize.  One  pair  ihovaI  in  fomi,  with 
tlie  ittuiie  ground -colour  almodt  uniformly  freckled,  spotted  luid 
blotched  with  dull  olive-brown.  length  (A)  222  x  1-6  inches  ; 
(B)  2-li  X  1-57  iiichp-<.  ()f  the  other  pair  one  is  inclined  to 
rounded-oval,  tlie  other  oval  slightly  coDaprexsed  at  the  HOialler 
und.  Tlie  markings  un  the  Htorie  ground-colour  of  this  pair  are 
diKtiiietly  larger  and  darker,  varying  from  <i  dark  olive-brown  to 
a  dark  bi-own,  with  which  ai-e  intermingled  a  few  underlying 
irregular  shaped  M|M>tN,  and  small  blotches  of  dull  inky-grey ;  the 
markings  being  evenly  distributed  over  the  Hurface  of  the  shell, 
except  on  the  larger  end  of  one  specimen,  where  they  iroalefice 
and  form  a  well-defined  cap.  Length  (C)  2-33  x  164  inches, 
(D)  2-.Wx  1-7  inches. 

Alfkkii  J.    NoKTK. 
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EXPLANATION   OF   PLATK   XLII. 


Group  1 — Figs.  1-5  anil  7-9.     Vanoualy  shaped  kniim. 
1— Fig.  6.     No«e  omanient. 
1— Figi.  VO-11,     Grillj  sandstone  rasps. 
2 — Six  rows  of  chipp«<l-bat.'k  Biirgiisl  knives. 
3 — Two  rows  of  minute,  straight,  slender  points. 
4— Eight  rows  of  spt&T'headi  or  knires. 
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REC.    AUSTB     MUH„   VOL.   VI.  Plate  XLIl. 
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KXPL4NATION  OF  PLATE  XLIII. 


Group  I- -Nine  rown  of  gravers. 

„       2  -Five  rows  of  tuJzr-like  piftv*     ]Mit-sihly  gouge 
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EXFLANATtON  OF  PLATE  XLIV. 


Group  1  -  Twu  rows  of  amootli  acmpen. 
,.      2— Sevpii  rows  of  dMt)i-epear  poinM. 
,.      3     Four  rowa  of  irreguiartj'-ahHpeil  ktuvM. 
„      4— Two  rows  of  core*, 
„      5  -  -Four  rows  of  worked  semper*. 
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EXPLANATION   OF  PLATE  XLV. 


No.  l^Vicw  of  llie  principal  lutiidliill  at  Ik'llanibi  ItMiking Uxrards  the  nortii- 


..     'i     Suiiiiuit  of  tlic  wnie  loukiug  north. 
,.    8—      south. 
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EXPLANATION    OF   PLATE   XtVI. 


TiAiftx  dacidit,  Benli&m. 

1.  A  <lorMl  bundle  of  chntn  from  wgnwnt  <>i. 

2.  The  outer  moietj  of  a  doml  cluetB  from  ooe  of  Uie  ulterior 

•egment*,  ahowing  int«iin«li>te  teeth.     (Cunerm  1 480). 

3.  A  TeDtrsl  cheta  from  the  po«terior  region.     (Outier&  x  480). 

4.  A  copul>tor)r  chntk  from  the  tenth  t^ment.     (Camera  x  480). 

5.  The  male  apparatus  of  the  right  Bide,  from  a  biaected  apecuneti. 

^f.  atrium  {/.  (perni'fuiind;  a.  the  male  pore ;  p.  peniii  pr. 
pnwt»te ;  ip.  *perm  duct. 

6.  The  ipennatheva  of  the  right  «ide  and  the  copulatoi^  chsta  (rop.) 

BraiuhiMra  ptturothtca,  Benham, 

7.  A  Tentral  chsta.     (Camera  X  480). 

8.  The  male  apparatus  (without  the  iperm  duct),  seen  in  loogitudiiul 

aection,  aomevhat  diagnnnmalically  diavn.  At.  atrium,  lined 
by  tall  glandular  celli ;  if.  duct,  !!□«]  hj  cuticulated  epithelium 
continuouB  with  the  epidennia  ;  m.  muscular  coat ;  ■.  neck,  lined 
bj  cubical  cella  ;  c  tlie  male  pore ;  pr.  proetate  celLi ;  tp.  eperm 
duct  entering  tlie  atrium. 

9.  The  ipermatheca  of  the  leFt  side. 

10.  A  transverse  eection  of  the  bodj  (camera  outline  x  80),  showing  on 

the  right  side  the  spennathecal  pore,  and  on  the  left  the  chs-t», 
which  occur  in  tlie  neighbouring  section.  U.  dorsal  cfantcj  d. 
muscular  duct  of  the  spermatheca  ■,  int.  intestine,  above  it  is  the 
dorsal  blood  trunk,  below  it  the  tentrsl  i  nc.  nerre  cord ;  iptk. 
spermatheca,  the  contained  spermatoica  are  omitted ;  t.  testit ; 
the  coelom  is  Rlleil  witli  developing  spermatoioa. 

11.  The   bunch   of  copulatory  chsln  from    segment  xi.  with  their 

12.  Integumental  network  of  bloodTessels  and  its  connection  witli  the 

dorsal  and  ventral  trunks  through  the  parietal  veewls  fpvj ;  De. 
dorsal  blood  trunk ;   Vr.  tentrd  blood  trunk. 
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KXPLANATION    OF    PLATB    XLVIL 


Fktmdriloidt*  notabili;  Benham. 
18.     A  TeDtnl  chieta. 

14.     View  of  part  of  tlie  male  apparatu*  of  the  left 
ttaiued  epecimen  mounted  entW;   th 


epecimen  mounted  entW ;   the  Bpvrm  duot  aod  funnel 
oniitud.      ^.  the  sreat  uiiucular  aac;    B.  the  aphencal. 


Diagrammatic  reeonBtruction  of  the  male  apnuatua,  aa  Men  in  longi- 
tudinal eection.  A .  the  muacular  aac  {  a.  the  glandnlar  lac ;  «. 
nutleii*  of  coelomic  epithelium  i  rm.  circular  muacle*  in  wall  of 
A. ;  rp  nucleus  of  epithelium  lining  A. ;/.  spem  funnel ;  gl.  <f. 
glandular  epithelium  of  B. ;  n.  muacle*  around  B. ;  d.  mue 
pore ;  >.  septum  li./iii. ;  tp.  sperm  duct. 


16.  Obliquelj  transrene  sections  through  the  d 

lerel  of  the  entisnce  of  the  sperm  duct.  (Ouneta  outline  i 
480,  alide  ii.,  row  2,  sect.  2,  right  nde).  r.  tp.  nucleus  of 
coelomic  epithelium  (  cm  circular  muscle  fibres;  tp.  nucleus 
of  epithelium  lining  the  muscular  sac .((  ;  ep'.  two  cells  bounding 
the  entrance  of  the  sperm  duct  into  the  muscular  nc-,  tp. 
spermatoioa  filling  the  muscular  sac ;   tpd,  the  spenn  duct  in 

17.  Obliqitel;  longitudinal  section  through  the  glandular  nc  (B),  near 

the  entrance  into  it  of  the  muscular  sac  {A).  (Camera  outline 
X  4S0,  slide  ii..  row  2,  section  15,  right  side).  On  this 
side  of  the  h^dy  the  lower  end  of  the  muscular  mc,  SUed  with 
spemiBlaim,  pushes  the  lining  epithelium  of  the  glandular  me 
oiitwanlf,  and  the  communication  between  the  two  is  found  a 
few  sections  further  on,   at  the  level   jr.  of  the   6gure ;    ep. 

X 'dermis  and    epithelium   of    non-glaoduUr    portion   of  the 
ndidar  sac;  gl. 'p.  glandular  epithelium;  ».  muscles ;  ae. 
portion  of  nerve  cord  ;  o.  male  pore. 
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EXPLANATION  OF  PLATE  XLVIII. 


Oktuoclasb. 

n  thip  aiid  eu(-i-?«i]ing  olstea  wgnients  in  twin  potition  are  lettered  ti 
■pond  with  a.  normallj  placed  C171HI  tamed  through  IBC, 

'ig.  t.     AduUrik  habit.    Cockbum  Creek,  near  IVmirorth. 
„    2.     Bareno  doublet.     Oban. 


„     4.     Curlebad  twin.     Oban. 
„     5.     Manebitch  tnin.     Bolivia. 
„    U.     C'arlabiid  twin.     InTerell. 
Fonin;— e  (OOIJ^,  a  (100),  S  (010),  m   (llOl,  (  (130),  i  (101),  t 
(021),  o  till). 
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BXPLANATION  OF  PLATE  XLIX. 


OsTltOCLAtllt. 

Fig.  1.    Baveno  twin.     Oban. 

Fig.  S.    Bareno  triplet  or  coiDbined  Baveno  and  Msnebnch  twin.     Obui  <P). 
Fi|p.  I  and  2,  which  are  about  four  time*  natural  <iie,  are  bounded  bj 
the  facM  (■  and  h,  which  are  plawd  perpendicular  to  the  plane 
of  the  paprr. 
Fig.  3.    Group  of  orthootoae  and  qiurtl  rrj'ilatB.  about  twice  natural  siie  ; 
the  largest  Carlihad  twin  consiits  of  the  forms  e,  b,  m,  x,o  ;  the 
Manebach   twin   in   ncpurstel;    dnnn   in   PI.   ilTiii.,    fig.    6. 
BoliTia. 
Fig.  4.     Bight-handed  Carbbad  twin  ;  about  twice  natuial  aiie.     BoliTia. 
Fig.  G.     Left-handed  Carlibad  twin;  about  tour  time*  natund  siie,     UisUa. 
Fig*.  4  and  6  have  the  fomw  e,  b,  m,  *,  g,  o. 

(For  indices  see  Explanation  to  Plate  zlviii). 
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EXPLANATION  OF  PLATE  L. 


Obtuoclabi. 


Fig,  I.  Two  "  partial "  rrjttaJa  with  r,  h,  m,  z,  y,  penetrated  bj  quarli 
with  principal  aie«  parallel  to  one  direction ;  ilightl;  enlarged. 
Oban. 

Fig.  2.     Hkveno  group!  natural  uw.     Oban. 
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BXPLANATION  OF  PLATE  U. 


Ortuoclass. 
Crjetal  of  Buiokj  quBiti  penetrated  bj  B&venotwinj  natural  size.     Oban. 
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EXPLANATION  OF  PLATE  LIL 
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EXPLANATION   OP   PLATE   LIIL 


LtAterin^ — g,  granulo 

Fig.  1.     Celloioam  aroialum,  Uuwell.     A  single  looid  in  optical  section,  x 

460. 
Fig.  2.     Collotoam  atpia.     A   portion   of  the   colon;  ihewing  one  of  the 

orJiiwTV   looida  bihI   one  of  tlie   muses  of  gnnule<like  bodies 

suppoacd  to  be  microspore*,     i  460. 
Fig.  3.     Coltoionm  ocair,  Haswell.     A  single  lOoid.    i  300, 
Fig.  4.     Coltoioum  aremilKm,  Haswcll.     A  single  looid  with  tlic  peculiorlf 

modified  XauHtellT.      The  oil-globule  has   been  liere  rendered 

bWk.     The  amorphous  pigmented  luMsea  within  the  capsule  are 

not  represented,     i  46Ct 
Figs.  4a,  4b,  4c.     Xatthtlla  of  CoUotoum  areiiatum.     i  900. 
Fig.  6.     Colloioum  btta,     A  single  looid  in  optical  section, shoning  t^e  lajer 

of  miuLite  bodies  suiHTQcial  to  the  capsular-nenibrane.     x  80(X 
Fig.  e.     CotlotpKara  ktdieyi,  Huwell.    Test  of  a  looid.     i  300. 
Fig.  7.     Cotlotphara  tmiforit,  I&swell.    Test,     i  300. 
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EXPLANANATION  OP  PLATE  LIV. 


1.  Coecnlina  CMrcita,  H«d]«j.    From  t)ii>  tide. 

2.  „  „  „  From  aboTe 

3.  FuiKtMnlla  demiita,  Hedley.     From  the  side. 

4.  „  „  „  From  above. 

6.  „  „  „  Sculpture,  magnified, 
fl.  CroMta  KtHcoidf,  Hedlej.    From  flie  iide. 

7.  „  „  „  From  beneatli. 
B.  Vtrmivulariti  mtdota,  Hedlej. 

9.  TurriUUa  opuleMla,  Hedle;. 

10.  AdmtU  tlrieta,  Hedler. 

11.  Mangelia  Intaria,  HeAe;. 

12.  „  „  „  Apex,  from  abore. 

13.  Cavoitna   loHgirttlrU  far  ttmngtlata.   Hedlej. 
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EXPLANATION  OF  PLATE  LV. 


;.  U.  £ii/ini(i/ri«>/a,  Uedlejr. 

16.  Atpella  imiiiiCii,  Hedlej. 

16.  Cilkma  amgnlata,  Uedlej. 

IT.  Trivia  attllaKoidet,  M'Coy.    ¥i 

18.  .,  „  „  Fi 

19.  Tropkon  itimuleu*,  Htdlej. 
aO.  Mamgelia  tpica,  Hediej. 

21.  PlturolomttlafatloM,  Hedlej. 

22.  Drillia  HatatlU,  Redlef. 
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KXPLANATION  OF  PLATE  LVI. 


'23.  Modiola  tinea,  Hedlej.     Fmui  without. 

24.  „  „          „           From  kbore. 

25.  „  „          „          From  within. 

26  Cro'taUllilet  duct;  UedlrJ.     From  ftbuvfr. 

27.  „      *  „            „           From  llic  nide. 

28.  CoriareuM  rilrtHi,  Hfdlej.     From  the  eide. 
28,  30.       „                „            „      Hinge. 

31.  Lgoantlla  quadrala,  Uedle;.    Pram  tlie  side. 

32.  „  „                „         FroiiiabOTb 

33.  ,.  „                „        From  nitliin. 

34.  Vtrlicordia  nadota,  H«i)]ey.    From  lite  aide. 
36.  „                 „            „          From  aboT?. 
36,  37       „                „            „          Hiuge. 

3K.  „            avtitalieariii.  Smith.    From  aboTo. 

35.  ,,  „               .,         From  within. 
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LOWER  CRETACEOUS  FOSSILS  from  thb  SOURCES  op 

THE  BARCOO,  WARD  and  NIVE  RIVEBS,  SOUTH 

CENTRAL  QUEENSLAND. 

Part  L— ANNELIDA,  PELECYPODA  and 

GASTEROPODA. 

gj|^ILETH«ui.a,.Junr.Cnmt^r. 


CORRECTIONS. 


Page  256,  footnote — for  "portion"  read  -'position." 

Plates  xKi.,  iliii.,  xlv.,  at  toot  of  plate — for  "  H.  Barnes,  Junr." 
read  "T.  Whitelegge." 

Plato  liii. — substitute  the  plate  inserted  in  tlits  part  (5)  for  that 
previously  issued  (in  part  4),  on  which  the  figure  numbers 
were  omitted. 

Page  404,  line  18 — for  "the  faint  line"  read  "a  line  " 


these  is  three  in<^ieB  long,  and  three  quarters  of  an  inch  in  trans- 
verse diantet^r.  Both  are  fusiform  in  outline,  tapering  at  both 
ends,  but  in  one  instance  one  of  the  ends  is  more  acute  than  the 
other.     The  surface  is  roughened  with  faint  irregular  transverse 

1  Ethiridge— Au>t.  Mui.  Bee.,  t.,  2,  1901,  p.  114,  pL  xir.,  f.  1-8. 
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ooiiBtrictiona,  but  the  tapering  extremiti<>s  are  spiral  as  in  ordinary 
Iclithyoeaurian  coprolit^s.  Both  of  the  specimens  are  convex 
on  one  side  and  faintly  concave  on  the  other. 

A  section  prepared  for  the  microscope  from  the  fractured  end 
of  the  incomplete  specimen  does  not  afford  much  information. 
The  ground  mass  js  limonitic  with  scattered  quartz  grains, 
but  there  are  no  Rsb  scales  or  other  minor  exuviie. 

ANNELIDA. 

OfHus  Spirul.ea,  Jironn,  1827. 

(Jahrb.  Min.,  1827,  ii.,  p.  544).' 

Ob». — Zittel  tells^  us  that  Bronn  selected  the  involute  and  free 

species  Serpvia  apiruUea,  Lamk.,  as  the  type  of  his  genus  SinntUna. 

In  the  s<une  year  (1827),  Defrance  proposed'  the  name  Roluiaria 

for  this  and  other  species,   including   both  free  and  attached 

Tubicolar  Annelids.     As  it  is  very  convenient   to  accept   even 

this  artificial  division  of  the  genus   .Serpula,  I   adopt   Bronn's 

term  for  those  free  involute  species  such  us  S.  sptj^ltra.    Tubes 

■  '    ■  I  Oolitic,  Cretaceous,  and  Tertiary 

SpiRULAA    OREGARIA,  ^.  nov. 

(PUte  Ivii. ;  PI.  U.,  fig^  1-3). 

Sp.  Char. — Shell  involute,  concavo- sub-con  vex,  from  5-15 
millimetres  in  diameter,  consisting  of  three  or  four  whorls, 
terminating  in  a  free  tube  of  variable  length ;  on  the  concave 
aspect  the  whorls  are  telescopic,  and  individually  rounded,  but 
on  the  sub-convex  aspect  each  whorl  is  sloping  and  moreover  less 
faintly  convex.  Periphery  convex,  neither  ridged  nor  angled, 
section  of  tube  round  ;  sculpture  fine  and  concentric,  the  free  tube 
in  some  cases  corrugated. 

Ob». — A  hand  specimen  of  calcareous  shale  is  crowded  on  both 
weathered  surfaces  with  these  involute  tubes,  in  fact  they  chieHy 
compose  the  rock,  associated  with  a  few  small  Belemnites.  The 
form  is  closely  allied  t«  A',  coiicava,  J.  Sby.,'  from  the  Upper 
Greensand  of  the  South  of  England.  In  some  respects  it  ^so 
resemblcR    A',    bognorietung.    Mantel,"    a    Tertiary     species,    but 


'  Fidt  Bronn— Index  Pal,  Nomeo.,  1848,  p.  1139. 
"  ZiUel— Himdb.,  PaL,  1  Abtli.,  i.,  3,  1S80,  p.  564. 
*  Defmncc-Diet.  Sci.  Nut.,  ilvL,  1827,  p.  321. 
»  Sowerbv— Min.  Con.,  i.,  1814,  p,  125,  pi.  IviL,  f.  LS. 
1  Soyeerby—iSla.  Cod.  ti.,  1828,  p.  204,  pL  dicvi.,  f.  1-3 
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u  less  number  of  whorls  and  a.  more  telescopic  concave 

aejiiMit, 

PELECYPODA. 

(?«*«»  PSEUDAVICULA,  Eth.  jU.,  1892. 

(Geo].  Pal.  Q'iand,  4c.,  1892,  p.  449). 

Oh». — In  my  original  deauription,  lacking  evidence  to  the  con- 
trary, I  accepted  Moore's  sttitement'  tliat  the  type  species 
(Licciiia  nnomaJa,  Moore)  was  equivalve.  I  have  now  material 
to  show  that  the  shell,  I  have  for  years  rightly  or  wrongly  nuned 
/'«At«;fcivici(Zannomn^n,Moore,Hp.,i8decidedlyinequivalve.  Theleft 
valve  is  the  more  convex,  the  umbo  hi|,'her  than  in  the  right,  and 
slightly  overhanging  the  cardinal  margin,  the  umbo  of  the  right 
valve  IS  deprexsed  and  does  not  project  above  the  cardinal  margin. 
Lat«r  acquired  specimens  of  P.  auslmlU,  Moore,  sp.,  lead  to  the 
belief  that  such  is  also  the  case  in  that  sptusies,  as  it  certainly  is 
in  the  one  to  follow. 

Pbeudavicula  papyracea,  »p.  flOV. 

Uttdetermhted  Bivalve,  Eth.  fil.,  Geol.  Pal.    Qiand,    ic,    1892, 
p.  482,  pi,  xsi.,  f.  14. 

Sp.  Char. — Shell  suborbicular,  delicate  and  fragile,  compressed, 
post«riorly  alate,  test  very  thin,  papyraceous.  Left  valve  convex 
in  the  umbonal  region,  with  a  ahaiply-pointed  rather  elevated 
umbo.  Right  valve  more  depreMsed  than  the  left  and  the  umbo 
inconspiciouH.  Dorsal  margins  on  both  sides  straight,  those 
anterior  to  the  umbo  obliquely  inclined,  those  on  the  posterior 
straight  ;  anterior  eiidu  Hmall,  the  margins  rounded ;  posterior 
alations  small,  flat,  the  marginH  rectangular.  Sculpture  of  micro- 
scopic concentric  lines. 

Ofed.^This  very  delicate  shell,  or  fragments  of  it,  occurs  through- 
out the  Pachydomella  calcareous  mudstone.  of  which  so  much  of  the 
collection  is  made  up,  in  large  numbers  in  association  with  the 
alill  more  common  Paehydmnella  ekutuv.  In  not  a  single  inatani« 
have  I  seen  the  test  complete  in  any  one  specimen,  the  usual  con- 
ditions being  that  of  internal  casts,  or  the  latter  with  fragments 
of  test  adhering,  which  must  have  been  very  thin  and  fragile. 


'  Moore— Quart.  Joum,  Qcol.  Soc.,  x: 
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The  outline  is  that  of  my  conception'  of  Pneudavicula  atwmala 
Moore,  sp.,  but  out  of  the  immense  number  of  specimens  »nd 
fragmtuta  tiut  one  has  showa  the  characteristic  sculpture  of  tliat 
species.  Indeed,  the  only  truce  of  ornament  on  the  shell  of 
P.  papyracea  is  that  of  a  few  concentric,  almost  microscopic  lines ; 
the  test  is  far  too  thin  to  uarry  the  well  marked  decuB«it«  sculp- 
ture of  P.  aitomaJa. 

I  believe  it  to  be  one  of  the  undetermined  valves  figured  at  the 
reference  above. 

The  specific  name  is  in  allusion  to  the  delicate  nature  of  the 
test     Figures  will  be  given  in  a  subsequent  part. 

(jenv»  Maccoyblla,  Elh.fil.,  1892. 

(Oeol.  Pal.  Q'land,  Jrc,  1892,  p.  451). 

Maccoyklla  cubbieksjs,  Muoi-',  »jk 

(Plate  Ixi,  figs.  1-6). 

AvKula  cfn-bicngiii,  Moore,  Quart,  Journ.  Oeol.  Soc.,  1870,  xnvi.,. 
p.  ue,  pi.  xi.,  f.  7. 

MaccoyeUa  curbiettrng,  Eth.  fil.,   Mem.  P.eol.  Survey  N.  S.Wales, 
Pal.  No.  1 1,  1902,  p.  21,  pi.  i.,  f.  6-10  (fur  atpuniomy). 

06(r.— In  the  phenomenally  rich  calcereous  shale  containing  the 
preceding  species  and  Pachydomflla  chnttit  occur  a  large  number 
of  left  valves  agreeing  in  every  particular  with  the  corresponding 
valve  of  M.  corbieimu,  except  in  that  of  size.  The  maximum 
measurements  of  this  species  ai'e  approximately  two  and  a  quarter 
inches  in  length  by  two  and  a  half  inches  in  breadth,  whereas  in 
the  specimens  under  review  the  average  is  about  one  half  of  the 
above;  other  than  by  this  disc i-epancy,  I  amunabletodifierentiate 
between  the  respective  specimens.  In  other  words,  those  collected 
by  Mr.  Btomfield  are  M.  cfrrhinigjg  in  minature,  and  seem  to 
represent  a  dwarf  race  of  the  species.  Here  and  there,  it  is  true, 
are  examples  with  a  greater  breadth  in  proportion  to  length  than 
in  M.  corbientit  prope)-,  but  this  cannot  be  allowed  to  weigh  in 
the  face  of  more  important  features.  Again,  the  posterior  alation 
seems  to  be  more  highly  developed  in  some  examples  than  in 
lai^r  individuals  from  other  localities.  One  specimen  fortunately, 
although  worn  externally,  has  the  internal  structure  admirably 
preserved,  particularly  that  of  the  articulus  (PI.  UL,  fig.  1). 


■  Ethnidge— Mpm.  B.  Soc.  S.  Austr.,  ii.,  1,  1809,  pi.  ii.,  f.  I 
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An  interesting  point  occurs  in  connection  with  the  relation  of 
these  shells  to  O.tytonui  n>ehvoodfim»,  niihi."  The  shorter  and 
broader  extuuples  closely  resemble  this,  but  the  costie  in  the  Utt^r 
are  so  much  less  in  number.  Before  relegating  0.  rockwuodeiMxa 
to  the  position  of  a  synonym  of  M.  corbimufii)  it  will  be  necessary 
to  see  the  interior  of  the  former  ;  should  the  two  articuli  agree, 
and  my  assumption  that  the  present  fossils  are  a  dwarf  race  of 
the  latter,  it  will  be  useful  to  distinguish  them  by  using  the  name 
of  the  first  in  a  varietal  sense  for  the  present  fossiK 

Ufiins  AucELLA,  Ktynfrliiuj,  1846. 
(Beise  in  das  Fetschora  Land,  1846,  p.  297). 


(Plate  Iviii.  i  PI.  M,  figs.  7-12). 

^i.-i'cif/aAiu/Aerte^Tt^wiM,  Etheridge, Quart.  Joum.  Geol.Soc.,xxviiL, 
1872,  p.  346,  pi.  XXV.,  f.  3. 

Auc-'fa  hiujlwjid''nfDi»M,  Eth.  fil.,  Mem.  R.  Soc.  S.  Austr.,  ii.,  1, 
190'J,  p,  14  (fur  syuiniomy). 

06a.^Foremost  amongst  the  specimens  of  this  collection  is  a 
very  beautiful  weathered  example  of  this  species,  by  far  the  finest 
group  I  have  seen.  Although  the  shell  is  now  well  known,  other 
and  smaller  specimens  reveal  some  points  of  structure  not  hitherto 
noticed. 

The  group  (PI.  Iviii.)  displays  to  great  perfection  both  valves, 
some  in  apposition.  Amongst  other  notable  points  are  the  si7.e 
attained,  gradual  fading  away  of  the  delicate  costie  on  the  lefi 
valve  from  the  umbonal  region  downwards,  and  the  oblique  fan- 
like outline  of  the  right  valve. 

From  the  smaller  specimens  already  referred  to  we  learn  that 
the  small  triangular  auricle  of  the  right  valve  was  in  some  cases 
received  (PI.  Ixi.,fig.  10)  in  an  anterior  inllection  of  the  cardinal  mar- 
gin of  the  right  valve  Another  specimen  displays  the  central  and 
post«rii>i'  portions  of  the  cardinal  margin  of  the  left  valve  (PI.  Ixi., 
fig.  11)  as  a  broad  sub-triangular  concave  area,  but  without  a 
ehondrophore  ;  the  cardinal  margin  of  the  right  valve  posterior  to 
the  umbo  is  thickened,  but  without  forming  a  defined  area. 
Another  very  interesting  fact  in  the  right  valve   is  the  delicate 


•  Etheridge— Oeol.  Pal.  Q'IhiicI, 
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crenulatioD  oF  the  lower  margin  of  the  nuricle,  and  tlie  concave 
domal  margin  of  the  valve  uppo^ite  to  it  (PI.  Ixi.,  fig.  7) ;  this 
crenulation  arises  from  a  rugosity  of  the  concentric  lamime  of  tlie 
surface  at  tho>*e  particular  points. 

On  comparing  the  articulua  of  A.  hiighmiienrniu  with  that  of 
Maccoyella  we  notice  the  absence  of  a  chondrophoral  button  in 
the  right  valve,  nor  so  far  as  I  know,  has  the  blunt  tooth  said  to 
exist  in  the  right  valve  of  Aitc/la  Iiecn  seen  in   an    Australian 

Gpuvh  MoDiOLA,  Laninirk,  1799. 
(Mem.  Soc.  Hist.  Nat.  Paiis,  1799,  p.  89). 

MODIOI.A    DUNLOPENitIS,  Elh.  JU. 

(Plate  Ix.,  fig.  6). 
Modiola 'iniili'}»^mi;  Eth.  fil.,  Mem.  Geol.  Survey  N.S.Wales, 
Pal.  11,  1902,  p.  2.3,  pi.  v.,  f.  4  and  5,  pi.  vi.,  f,    1  and  2,  pi. 
vii.,  f.  1. 
Oba. — A  tingle   specimen    is   present,    rather  more  than    the 
posterior  third  of  tlif  conjoined  valves.     It  is  the  first  occurrence 
of  the  species  in  Queensland  known  to  me. 

Oi-nus  TrIgoSU,  hnt^nihv,  1789. 
(Encycl.  Method.,  i.,  1789,  pi,  xiv.). 
TbICONI.*  CINCTUTA,   Eth.  JU. 
(Plate  Ix.,  fig.  9). 
I'l-iyunia  cinctiito,  Eth.  fil.,  ifem.  lloy.  Soc,  S.  A  ustralia,  ii.,  pt.  1 ., 
1902,  p.  2K,  pi.  iv.,  f.  4-6,  (?)7. 
Obs. — This  is  represented  by  an  external  impression  of  the 
antero-posterior  two  thirds  of  the  united  valves.     The  fluctuating 
costw  are  well  shown  with  targe  nodes  along  the  margins  of  the 
cinctures ;    the  lutter  are  broad.     This  is   the  fii-st   (KM^sion   on 
which  C.  cinctiitn  lia.s  been  met  with  outside  the  Lower  Cretaceous 
of  South  Austrolia. 

(im>i»  Grammatodos,  Mpek  ami   Wurthm,  1858. 
(Proc.  Acad.  Nat.  Sci.  Riilud.,  >H5t<,  p,  419). 

GkaMMATODON  (;-)  OAlNTKBEt,  H/J.  HOi: 

(Plate  Ix.,  figs.  7  and  »). 

8p.    Cknr. — Sht'll    lungitudinaljy  oblong,   eijuivalve.      Valves 

tumid,  particularly  in  the  umbonul  regions  which  are  traversed 


itizecy  Google 


LOWEB  CBETACEOUa   F0S8I1.8 — KTHKBIDQE.  323 

by  f&int,  posteriorly-directed  cinctures,  and  separated  from  the 
remainder  of  the  posterior  ends  by  curved,  rounded,  but  at  the 
same  time  prominent  diagonal  ridges.  Cardinal  margins  wide, 
but  hardly  as  wide  as  the  valves ;  umbos  tumid,  depressed,  and  . 
faintly  pi'03ogyrat«,  quite  anterior  but  not  terminal ;  area  long 
and  narrow,  with  straight  ligamental  furrows  ;  hinge  plate  narrow, 
with  four  and  perhaps  five  short,  oblique,  inwardly  directed 
anterior  denticles,  and  five  long  upwardly  and  outwardly  directed 
posterior  denticles,  the  whole  of  them  transversely  striate.  Ad- 
ductor scars  faint.  Ventral  margins  gently  rounded.  Anterior 
ends  short,  steep,  the  margins  well  rounded  but  not  oblique; 
posterior  ends  forming  quite  two-thirds  of  the  valves,  at  first 
tumid,  but  beyond  the  diagonal  ridges  flattened  and  alate,  the 
margins  obliquely  truncate  above,  and  rounded  below.  Sculpture 
of  concentric  lines  at  irregular  distances  apart  and  of  varying 
strength,  crosEed  by  fine  radiating  co3t«,  alternately  larger  and 
smaller  producing  an  ill-defined  cancellation  ;  the  costte  in  and 
around  the  cincture  are  stronger  than  the  remainder. 

Oba. — I  employ  the  name  Grammatodon  as  originally  intended 
by  Messrs,  Meek  and  Worthen,  and  as  distinct  from  their 
ParallelodoH.'"  At  the  same  time  I  do  not  feel  entirety  satisfied 
that  the  present  shell  is  a  Gramtnalodon  in  consequence  of  the 
oblique  posterior  teeth  rather  than  the  latter  parallel  to  the 
cardinal  margins,  and  also  from  the  fact  that  all  the  denticles  are 
transversely  striate.  In  the  possession  of  this  striation  it  re- 
sembles a  Cretaceous  genus  of  Conrad's  Polynema. 

In  some  respects  G.  (?)  daintreei  resembles  a  previously  described 
BarbatiorXAie  Arc—Vncullira  kendersojii,  mihi,"  from  the  Lower 
Cretaceous  of  the  Tambo  District,  Queensland,  which,  I  regret,  I 
am  unable  to  compare  with  it.  In  the  species  mentioned  the 
umbos  are  so  much  more  central,  and  without  umbonal  cinctures 
that  I  think  the  two  shells  can  hardly  be  identical. 

G.  (?)  dainireei  is  associated  with  Aucella  kughendenertsis. 
Named  in  honour  of  the  late  Richard  Daintree,  C.M.Q.,  a  former 
Government  Geologist  of  and  Agent-Qeneral  for  Queensland. 


"  Etheridge— Geol,  Pul,  Q'land,  ete.,  1892,  p.  468,  pi.  utI.,  f.  2  and  3. 
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Genua  CorbuLa  (Brnguirre),   Lamarck,  1801. 
(Syst.  Anim.  s.  Vert.,  1801,  p.  137). 

CORBULA  BUPKR-C0NCH.4,  Kp.  nov. 

Sp.  Char. — Shell  inequiUterdly  nubdeltoid,  tumid,  with  well- 
marked  posterior  production  ;  sliglitly  inequivaJve.  Valves  very 
tumid  and  projecting  in  the  umbonal  regions,  with  large  and 
highly  pi'unouiiccd  epioHtraca"  ;  articuluB  unknown  ;  cardinal 
marginn  strongly  triangular,  but  without  a  defined  escutcheon  ; 
umbos  prosogyrate.  Anterior  ends  of  less  width  than  the  pos- 
terior, the  margins  broadly  rounded ;  anterior  slope  nearly  straight 
walled.  Posterior  ends  moderately  produced,  nasute  but  not 
rostrate  or  truncate  ;  posterior  slope  pronounced,  flattened,  oi-  even 
a  little  concave,  bounded  bv  a  curved  diagonal  ridge.  Ventral 
margins  on  the  anterior  sides  obtusely  rounded,  on  the  posterior 
turved  obliquely  upwards.  Sculpture  concentric  and  fine,  both 
valves  similar. 

Obn. — Nothing  approaching  this  well-marked  shell  has  been  so 
far  as  I  can  ascertain,  described  from  our  Cretac-eous  rocks.  It 
is  referred  to  Vorbala  purely  on  outward  characters. 

One  of  the  most  marked  features  is  the  very  pronounced  um- 
bonal  and  infra-umbonal  epiosti'acum  (as  I  term  it)  in  both  valves, 
marking  growth  stages.  This  is  a  pronounced  feature  in  many 
Corbu/a,  although  not  in  all,  but  here  these  stages  are  important 
and  appear  to  be  almost  a  specific  character.  The  depth  to  which 
the  first  stage  extends  is  variable,  but  not  infrequently  occupies 
at  lea«t  half  if  not  more  of  the  length  of  a  valve.  The  sculpture 
is  fine  an<l  linear,  and  without  concentric  corrugations  as  in  some 
species. 

I  have  failed  to  find  any  near  ally  in  Cretaceous  rocks,  although 
were  C.  (rimkii,  Gabb",  less  rostrate,  it  would  not  be  unlike  the 
present  shell  in  outline ;  a  similar  remark  also  applies  to  C. 
buckmani,  Buckman",  an  Oolitic  Species. 

Figures  will  be  given  in  a  subsequent  part. 


*  I  piiiploj-  tliia  tcroi  to  eignifj  llmt  mobt  marked  of  growlh  stages  looking 

like  11  fliiell  upon  I  sliell. 
'  Ouhb— Heport  Geol.  Survey  California,  i,  4,  1864,  p.  149,  pi.  iiii.,  f.  1;!1, 

12lB. 

I"  Ljcftt-  Siippl.  Men.  Moll.  Ot.  Oolitp,  etc.,  1863,  pi,  mvii,,  f.  8. 
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ir'sHJM  Paciivdomklla, "(/««.  -non. 

Obn.—The  single  species  comprised  in  this  genus,  altliouj^h 
diminutive,  is  a  moat  important  one  geologically.  Within  the 
area  from  which  Mr,  Bloomtield's  collection  was  made,  itevidently 
markti  a  well  defined  horizon,  and  occura  in  countlens  numbers. 
Had  it  not  been  for  this,  I  would  not  have  ventured  to  describe 
it  from  the  very  simple  fact  that  I  am  unable  to  jpve  any  definite 
generic  characters  except  the  edentulous  condition.  The  slab 
figured  on  PI.  lix,,  will  afford  some  idea  of  the  entirmous 
numbers  in  which  this  little  shell  occurs.  Furthermore,  its 
external  characters  are  such  that  it  can  l>e  easily  recognized  in 
the  field,  and  this  with  its  highly  gregarious  nature  will  always 
afford  aid  to  the  field  geologist. 

Notwithstanding  it'4  plcntitude  and  in  a  comparative  sense  its 
thick  test,  I  have  been  unable  to  observe  either  the  adductor 
scars  or  patlial  line  ;  for  all  I  can  s^e  to  tlie  contrary  the  latter  is 
entii-e.  Under  these  cii-cum^tances  the  following  description 
must  serve  both  as  a  generic  and  specific  definition.  The  name 
must  be  regarded  for  the  present,  simply  as  one  of  convenience, 

PAniVDOMELLA  CIIUTUa",  I'll.   HOW 

(Piute  Ixii,,  figs.  4.K) 

Sp.  Char. — Shell  small,  transversely  ovate,  trigonal,  very  slightly 
inequilateral ;  test  thick.  Valves  convex,  the  convexity  increased 
by  one  or  more  epio^traca,  the  umbonal  one  usually  large  and  pro- 
jecting, when  moi-e  than  one  on  each  valve,  they  overlap  from 
above  downwards.  Cardinal  margins  sliglitly  angular  ;  neither 
lunule  nor  escutcheon  ;  articulus  edentulous ;  umbos  prosogyrate, 
small.  Ant«rior  ends  slightly  less  than  the  posterior,  the  margins 
of  the  former  roundefl,  those  of  the  latter  more  obtuse  ;  posterior 
slope  present,  but  ill  defined.  Ventral  margins  widely  semi- 
circular.    Sculpture  concentric  and  delicate. 

Ob»  — I  am  not  able  to  suggest  even  an  alliance  for  this  gre- 
garious mollusc.  The  name  Fnchydonidla  is  not  to  be  taken  as 
thereby  indicating  a  relation  to  the  Permo-Carboniferous  genus 
Pachydomiu,  it  is  given  simply  in  allusion  to  the  thick  test  and 
small  size,  and  the  specific  name  similarly  refers  to  the  prominent 
overlapping  epiostraca,  that  form  so  marked  a  feature  on  each 


I'  flu^w — thick,  oo^iK 
"  X'"'°'~''™W  up- 
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vftlve.  At  first  sight  the  general  appearance  reminds  one  of  the 
Corbulti  group,  but  uny  alliance  therewith  in  at  once  diticount«d 
by  the  edentulous  nature  of  the  artlculua. 

I  have  examined  a  large  number  of  internal  casts,  but  unty 
with  negative  i-enulbs ;  all  the  internal  features  uf  the  test  must 
have  l>een  very  weak. 

In  view  of  future  reBearch,  I  would  like  to  point  out  that 
Mooif  di'scribed  a  Kmall  bivalve  as  .Vactm  irigoiuUU",  and  said  a 
thin  slab  from  the  Nive  River  Downs  "appears  to  be  almost 
composed  of  this  little  shell."  Moore's  figure  was  drawn 
from  a  very  poor  specimen,  that  is  certain.  It  is  equally 
clear  the  figure  in  question,  as  it  stands,  does  not  represent  the 

Erenent  species.  At  the  same  time  allowing  for  Moore's  very 
rief  descriptions  of  his  Australian  shells,  and  the  of  ten  imperfect 
material  figured,  there  is  the  possibility,  both  being  gregarious, 
that  M.  Iriyonalm  and  C  ckiifue  are  one  and  the  same  ;  on  the 
other  hand  the  teat  of  the  latter  is  not  thin,  and  supposing  them 
to  ultimately  prove  identical,  they  are  not  a  Mactm. 

Genjig  CvTHERBA,  Lamavk,  1806. 
(Ann.  Mus.  Hist.  Nat.  Paris,  1806,  viL,  p.  132). 

CVTHEREA  (?)  UOOREI,  Etk.JU. 

(Plate  Ixii.,  figs.  1-3). 


Cytherm  (C'ypHita  I)  Motnei,  Eth.  fil.,  Geol.   Pal.  Q'land,  etc., 
1892,  p.  474,  pi.  xxxiv.,  f.  12  and  13. 

Sp.  Char. — Shell  ovate,  width  and  length  nearly  equal,  in- 
equality of  the  sides  well  marked.  Valves  tumid  in  uie  unibooal 
regions  fre<|uently  through  the  presence  of  well  marked  epiostraca  ; 
compressed  ventrally.  Cardinal  margins  sharply  angular  ;  tunule 
widely  diamond  or  lozenge-shaped ;  escuteheon  undefined. 
Anterior  and  posterior  ends  very  unequal,  the  latter  much  the 
lai'ger,  occupying  at  lenst  two-thirds  of  the  shell  width,  and 
slightly  obtusely  pi-oduced  ;  anterior  and  ventral  margins  are 
well  and  regularly  rounded,  but  the  posterior  is  more  sharply 
rounded  than  the  anterior,  Sculpture  concentric,  of  very  regular 
grooves  with  flat  interspaces. 


'  Mooro — yiiart.  Joum.  Ofol.  foe.,  x 
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Obs. — The  imperfect  shell  figured  by  Mr.  Hudleston  from  South 
Australia,  and  to  whicli  I  applied- the  name  of  Cylhtrea  moorei 
is  the  only  described  bivalve  with  any  relation  to  tlie  present 
form.  There  are  numerou!]  specimens  in  the  collection,  smaller 
certainly  than  that  represented  by  Hudleston's  figure,  but  not 
otherwi^  sufficiently  differentiated  to  warrant  separation. 

I  know  not  what  to  make  of  AslarU  umllumbillaensit,  Moore," 
the  figure  portrays  so  imperfect  a  specimen,  but  the  sculpture  is 
certainly  like  that  of  the  present  fossils. 

GASTEKOPODA. 
G&inis  Canckllaria,  Lamarck,  1799. 
(Mem.  Soc.  Hist.  Nat.  Paris,  1799). 

CaNCBLL.ARIA  (1)  TRRRARBGINBNSIS,  Kp.  1((/|-. 

(Plate  Ix.,  fig.  11). 

Sp.  Chnr. — Shell  small,  vent ricuse- turbinate,  whurlHfour,sliarply 
differentiated  from  one  another  in  size,  and  all  mure  or  less 
shoulder-like  around  the  sutures.  Body  whorl  ventrieose,  greatly 
exceeding  the  penultimate  whorl  in  size,  and  rendered  [quinquj- 
angular  by  several  [five]  transverse  keels,  crossed  by  prominent 
equidbtant  costie  extending  fram  the  suture  across  the  two  first 
keels  only,  or  perhaps  nearly  as  far  as  the  third  ;  antepenultimate 
whorl  with  certainly  three  and  perhaps  four  keels. 

Ob». — The  mouth  is  unknown  to  me  and  the  tentative  reference 
to  Cancellaria  is  based  only  on  form  and  sculpture. 

I  have  ^ready  described'"  the  body  whorl  of  a  univalve 
(Delphinula  (?)  nturti)  from  the  Lower  Cretaceous  of  South 
Australia  with  distant  spiral  keels,  but  without  longitudinal 
costie  forming  a  kind  of  coronation  ;  the  actual  relation  of  the  two 
has  yet  to  be  shown. 

Genua  Vanikokopsis,  .U-.ek,  1876. 
(Report  U.S.  Geol.  Survey  Territories  (Hayden's),  ix.,1876,p.35I). 

VaNIKOBOPSIS  (t)  8TUABTI,  Eth.  Jil 

(Plate  Ixii.,  figs.  9-13). 
VaniJcoropaUi  (f)  Stuarti,  Eth.  fil.,  Mem.  11.  Soc.  S.  Austr ,  ii.  1, 
1902,  p.  42,  pi.  vi.,  f.  18-20. 


"  Moore— QuBrt.  Jonm.  Gi'ol.  Sue.,  ixvl,  IH70.  p  a50,  pi  lii.,  (.  la. 
"  EtheridgB— Mem.  B.  Sou.  S.  Auatr.,  ii.,  I,  1902,  p.  41,  pi.  vi.,  f.  21  nii 
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Sp.  C'Anr.— Shell  more  or  less  naticiform,  sub-globoee;  spire 
slightly  elevttt«d  ;  te«t  thick.  Whorls  four,  the  posterior  globose 
and  straight  walled  ;  fiuturee  channeled  \  Ivody  whorl  much  ex- 
ceeding the  others  in  size,  inflated,  convex  above ;  inner  lip 
reflected  and  slightly  channeled  or  grooved.  Sculpture  when 
unworn  of  spiral,  equidistant  slightly  wavy  ridges  separated  by 
wider  valleys,  and  the  whole  cnMsed  by  a  vatiable  number  of 
oblique  costK,  which  on  the  posterior  whorls  pass  from  suture  to 
suture,  but  on  the  body  whorl  are  confined  to  the  posterior  con 
vex  surface  only  ;  the  points  of  intersection  are  minutel}'  nodose, 
whiltt  the  crossing  of  these  two  systems  of  ridges  converts  the 
valleys  into  a  scries  of  small  quadrangular  spaces.  When 
weathered  the  minute  nodes  become  worn  off  leaving  small 
depressions,  and  tbese^  added  to  the  already  mentioned  quadran- 
gular spaces  give  to  this  superinduced  sculpture,  a  highly  ornate 
appearance. 

Obn. — This  little  naticiform  shell  is  by  no  means  uncommon  in 
the  Pachydomella  calcareous  mudstone,  although  this  is,  to  me, 
its  first  occurrence  in  the  northern  extension  of  our  Lower  Cre- 
taceous, 

'Die  cost4e  appear  to  be  very  variable  in  number,  indeed  one 
specimen  is  provided  with  so  few  as  to  almost  separate  it  fi'om 
the  remainder.  When  completely  divested  of  the  sculpture  layers 
and  the  mouth  imperfect,  it  is  almost  impossible  to  distinguish 
V.  (?)  stuarti  from  Pg^ndntnaurn  vat-uibifig,  Moore,  sp." 

Geitua  Anibomyon,  Afeek  and  Hayden,   1860. 
(Am.  Joum.  Sci.,  (2),  xxix.,  1860,  p.  36). 

AniSOMVON  (?)  DF.PHESSUS,  «/l.  -HOC. 

(Plate  !x.,  figs.  13  and  U). 

Sp.  Char. — Shell  ovate-elliptical,  patelliform,  depressed,  the  ends 
not  equally  broad  ;  lateral  margins  sub-parallel,  converging 
slightly  towards  the  posterior  (?) ;  apex  depressed,  obtuse,  nearly 
central  ;  both  anterior  and  posterior  slopes  convex,  the  former  (f) 
the  more  abrupt. 

Obs. — I  take  the  present  opportunity  of  figuring  a  shell  not 
comprised  in  tlie  Blomfield  collection,  because  although  in  a 
poor  condition  it  entirely  differs  from  both  the  Patelliform  shells 
previously  described.     The  name  Anisomyim  is  applied  to  it  solely 


•>  Ellicriilp;e-Meni.  Geol.  Surrey  S.S.Wslw,  Pal.  No.  11,  1902,  p.  40. 
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from  its  resemblance  to  sonie  of  the  Amerit^an  -apeciea  .so  referred 
by  Meek  and  Harden,  particularly  A.  anbovatua,  M.  aod  U.,''  as 
I  have  Qot  seoii  the  peculiar  muscle  scar  typical  of  the  genus. 

The  specimen  is  much  exfoliated  hence  the  sculpture  isunknown, 
but  there  is  no  trace  of  radii  as  in  Siphvtuiria  gamtvelH,  Eth. 
fil,"  It  may  be  distinguished  from  the  shell  termed  Acmfea  (?) 
monmmodemiia^  by  me,  to  which  it  is  much  more  nearly  allied  by 
the  outline  and  relative  size  of  its  parte. 

Loc. — Three  miles  north-west  of  Kensington  Downs  Homestead, 
Kensington  Downs,  near  Longreach,  Queensland  {A   J.  Ewen). 

Genua  Odontostomia,  Fleming,  1828. 

(Hist.  Brit.  Animals,  182S,  p.  310). 

Odontostomia  (?)  cnEXACSA,  up.  tiov. 

(Plate  U.,  figs.  10,  10a). 

Sp.    Char. — Shell    robus^conoid,    spire-  short.     Whorls   three 

and  a  heterostrophic  apex ;  body  whori  incliiied  to  be  globose, 

the  outline  rounded;  penultimate   and   antipenultimiite    whorls 

almost  straight  walled  ;  beterostrophic  apex  globose,    apparently 

of  more  than  one  whorl,  lying  at  right  angles  to  the  axis  of  the 

adult  shell  in  which  it  is  slightly  immened.     Sculpture  of  delicate 

revolving  lines  cros%-d  by  equally  fine  straight  transverse  lines  or 

cosUe  producing  a  tine  cancellation. 

Ob». — This  is  referred  to  Odontostomia  with  reservation  as  the 
mouth  has  not  been  seen,  but  the  distinct  beterostrophic  apex 
clearly  points  to  this  genus  or  one  of  its  close  alliia.  liie  group 
of  Mollusca  to  which  this  shell  belongs  appears  to  be  little  known 
in  the  Cretaceous ;  Stoticzka  has  de«icribed  one  species  but  it  is  quite 
distinct  from  0.  (?)  crelacra. 


"  He«k  and  Usfdeti —Report  D.  3.  Oml.  Surrej  Temtorie*  (Hftvdea'a), 

ii.,  1870,  p.  ZUI,  pi.  iTiii.,  f.  6d  and  S. 
n  Ethoridge— Oeol.  Pul.  yiand,  etc.,  1892,  p.  573,  pi  xlii.,  t.  ». 
"  Elheridge— Roc.  Auntr.  Mu».,  r.,  4,  190*.  p.  251,  pi.  xitil.  t.  5-7. 
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NOTES  OS  THE  ARCHITECTURE,  NESTING  HABITS,  a»d 

LIFE  HISTORIES  of  AUSTRALIAN  ARANEID^,  basbd 

ON  SPECIMENS   IK  THE  AUSTRALIAN  MUSEUM. 

By  \V.  J.  Baisbow,  F.L.S.,  F.E.S.,  Edtomologist. 

(Figs.   53-541. 

PART  VI.— ENTELEGYN.ffi;  (C^,tinnfd). 

Family  ARGIOPID^  (=EPEIRID^,  Aucl.). 

Formerly  this  fiunily  was  considered  as  including  all  and  only 
those  species  whose  snares  are  geometrical  or  orbicular.  Dr. 
McCook  in  his  great  work'  adopted  this  method.  Since,  however, 
some  species,  which  cannot  under  any  consideration  be  regarded 
as  Argiopid«,  fabricate  orbicular  webs',  and  some  true  Argiopids 
do  not,  any  classification  which  has  for  its  basic  principal  the 
method  or  style  of  architecture,  must  of  necessity  be  artificial 
and  unscientilic.  This  doubtful  syst«m  of  classification,  of  course, 
is  not  by  any  means  new  ;  it  was  used  by  the  old  school  of  natura- 
lists, and  HO  far  as  McCook  is  concerned,  is  interesting  only  from 
the  fact  that  so  modem  and  capable  a  student  still  apparently 
adheres  to  and  even  justifies  it. 

Tlie  family  is  extensive  and  widely  spread,  and  the  species 
comprising  it  sedentary.  Simon  has  divided  it  into  four  sub- 
families, viz.,  Linyphiinte,  Tetr^nathinw,  Nephilinie,  uid  Argio- 
pinw,  and  these  latter  again  into  numerous  groups  or  sections. 

Suh-/i,mUi/,    LINYPHIIN^. 

The  Liriyphiinu  are  regarded  bv  some  authors  as  entitled  to 

absolute  family  rank — Linyphiidie,  but  Simon  has  included  them  in 

the  Argiopidtt!  as  a  sub-family.     In  doing  so,  the  author  quot«d, 

points  out  that  though  it  is  possible  to  trace  a  number  of  constant 
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characteii)  that  separate  Tkeridion  from  Linypkia,  it  ie  not  no 
easy  to  separate  tlie  latter  from  Araneu«  ;  the  single  feature  relied 
upon  by  authors  to  distinguish  the  two  latter,  namely,  the  greater 
or  lesser  width  of  the  clypeus  being  of  little  value  and  not  even 
constant.  On  the  other  hand  there  exists  between  Linyphia  and 
Araiieut  all  possible  passages,  in  which  i-espect  the  sub-family 
Tetragnathinie  is  particularly  interesting*. 

Linyphiinte  are  divided  into  three  natural  groups :  Erigoneffi, 
FormicineK  and  Linyphieie,  and  of  these  the  first  and  third  occur 
in  Australia.  The  second  includes  two  genera,  namely,  Ftirmicina, 
Canest.,  and  SoletiJ/m,  Sim.  The  former  is  apparently  restricted 
to  the  Meditteranean  region,  and  the  latter  Japan, 

The  head'quarters  of  Erigonete  are  apparently  Palaearctica.  The 
group  covtains  upwards  uf  sixty  genera,  and  an  immense  number 
of  species.  Very  few  are  known  from  Oceania,  and  only  one 
speciefl,  Neriene  analis,  Sim.,  has  so  far  been  described  from 
Australia  (Victoria  inter.').  The  geographical  range  of  Nnriene, 
Blackw.,  is  "Europa  et  Reg,  roeditcrr. ;  Asia  sept,  centr.  et 
orient;  Amer.  sept,  et  merid. ;  N.-Hollandia et  N.-Zealaiidia.'" 

The  LinyphieK  group  embraces  about  twenty-seven  genera,  some 
of  which  are  of  world-wide  distribution.  Two  only,  however,  are 
known  to  occur  in  Australasia ;  Jialhyphantet,  Menge,  and 
Linyphia,  Latr.  Of  these  the  range  of  the  former  is  "  Europa  ; 
Reg.  mediterr.  ;  Asia  sept.,  centr.,  orient,  et  merid. ;  N.-Hollandia 
et  N,-Zealandia ;  America  sept,  et  merid.  andina,"'  and  of  the 
latter,  "  Orbis  reg.  om.  frigidee,  t^mp.  et  rarius  calidK."'  Batky- 
pkanUs  is  represented  by  H.  tveburdi ;  it  was  described  by 
Urquhart  as  a  species  of  Lint/phut",  and  was  based  upon  a  single 
specimen  collected  at  the  Jenolan  Caves,  N.  S.  Wales.  Four  other 
species,  namely,  L.  Vielanozantha,  L.  quindecim-punctata,  X.  sub- 
lutea,  arid  L.  nite^ts,  have  been  described  by  the  same  author 
from  Tasmania." 

The  wobs  of  our  native  species  have  not  been  noted  ;  nevertlie' 
less,  wherever  the  Linyphiinie  have  been  studied,  tJiey  have  been 
found  to  make  either  a  flat  or  dome-shaped  web,  supported  above, 
below,  and  laterally  by  numerous  irregular  threads,  the  spider 
standing,  usually,  underneath  in  some  corner  out  of  sight.     I  once 


'  Sunon^Hiet.  Nat.  des  AraigntcB,  2nd  «d.,  i.,  1S92,  p.  &93. 

•  Simon — Loc.  cit.,  p.  667. 

•  Sanaa— Loe.  nit.,  p.  667. 
"  Simon^iM.  rit.,  p.  705. 
'  Million— £or.  «/.,  p.  707. 

"  Crquhsrt— Tram.  N.  Z.  Inrt.,  xiu.,  1880.  p,  236,  pi.  »vi.  fig.  2. 

•  Un]uliart— Proc.  Roy.  Soc.  Tti».,  1882  (18U3),  pp.  103-lUH. 
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saw,  at  Guildfui'd,  umong  eodiC'  course  herbage,  a  «ma]l  dome- 
shaped  snaip,  huch  uk debcribed  above,  but  the  architect  was  not 
at  home.  Probably  it  had  fallen  as  prey  to  Bome  lUafd.  The 
dome  of  the  web  was  very  closely  woven.  These  spiders  are  very 
small  ;  they  may  be  fouDcl  among  coarse  heibage,  under  ledges  of 
roclcs,  among  reedu  in  marshes,  and  in  angles  between  branches  of 
trees.  None  of  the  Linyphiinn-  construct  orbicular  snares.  Ad 
immature  Lmyphia,  sp,  collected  by  me  was  tiiken  with  the  sweep- 
net.     Tliey  do  not  appear  to  be  very  n 


Sub-family  TETRAGNATHIN^. 

This  sub-family  is  divided  into  seven  groups,  for  which  Simon 
proposed  the  following  names ;  Cyatholipeie,  Pachygnathew, 
Tetragnathew,  Mete»,  Nesticeie,  Azilieie,  and  Diphyea;,  The 
third  and  fourth  of  these  are  representMl  in  the  Australian  fauna. 

Se\'en  genera  have  been  assigned  to  Tetrognathece  and  two  of 
these  occur  in  Australia,  namely  Telrai/nalha,  Latr.,  and  Eiteta, 
Sim. 

The  genus  Telragnxil/ut  is  veiy  widely  destributed,  its  geo- 
graphical area  being  defined  as  follows  :  "  Orbis  totius  reg.  calid., 
temp,  et  frigid*. ""  The  majority  of  Australian  species  occur  up 
north,  but  two,  at  any  rate,  are  found  in  Tasmania  :  T.  moryari- 
tntn,  L  K.,  Port  Mackay ;  7'.  frrox,  L.  K.,  Bowen,  Port  Mackay, 
and  Kockhanipton  ;  T.  rtiltrimUris,  Dol.  (=hi}>ata,  L.  K  ),  Port 
Mackay  and  Bowen  ;  T.  cylindrica,  Walck.  (?),  Sydney ;  T.  coniea, 
L.  K.,  Bowen,  Sydney,  and  Tasmania ;  T.  tutulKrcuiata,  L,  K., 
Kockhampton,  Bowen,  Port  Mackay,  Peak  Downs,  Brisbane  and 
Sydney  ;  T.  d'-mUsa,  L.  K.,  Bowen,  Peak  Downs,  llockhampton, 
Gayndah  and  Sydney;  T.  gemmala,  L.  K.,  Port  Mackay;  T.  valida. 
Keys.,  Peak  Downs,  Gayndah  and  Sydney  ;  T.  prolen»a,  Walck., 
Rockbampton,  The  Pelew  Islands,  and  Ovalau,  Fiji.  Eueta  is  re- 
presented in  AuKtralia  by  two  species,  one  apparently  peculiai-  to 
our  mainland,  and  the  other  a  Mslaisian  form.  They  are  B. 
caudi/rra,  Keys.,  Sydney  ;  and  E.  anguilla,  Thor.,  Rockhamptoo 
and  Malaisia.  The  range  of  this  genus  is :  "  Europa ;  Reg. 
mediterr. ;  Afr.  occid.  {filtim,  E.  Sim.),  India  ;  Japonia  (cniH^icu/o, 
Karscli);  Malaisia  (am/uiY/n,  j'"m>">,  ThordI)  ;  Nova-Hollandia 
(cajuli/i-m,  KeyserL)  ;  Amer.  sept.  {vermiformU,  Blmei-t)"" 


>°  Siiiion~Hi>t.  NM.  lit*  Araignvrx,  2nd  ed.,  i 
^  a\moa—Loc,  eil.,  p.  736. 
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Aiiioiig  orb- weavers,  to  wliicli  this  gi'oup  of  spiders  belongs, 
tlieie  are  very  distinct  typco,  and  their  webs  Ave  equally  ao. 
Suine  (if  tlie  latter  are  horizontal  or  slightly  oblique  and  others 
iwrjietidicular.  The  horizontal  and  oblii]Ue  orbicular  wehs  are 
Almost  invariably  the  work  of  species  included  in  this  sub  family. 
When  a  well  is  oblique,  it  is  due  to  the  nature  of  Jts  surroundings. 
Tetragnathid  snares  ai-e  usually  constructed  over  narrow  running 
streams  and  creeks ;  hence,  in  the  event  of  one  bank  being  lower 
than  the  other,  the  natural  result  would  be  an  oblique  web. 
Although  the  species  ap])car  to  pi'efer  theneigliliuurhoodof  water, 
including  not  only  creeks  and  water-holes,  hut  also  swampy  areas, 
tliey  may  nevertlieless  be  founil  at  times  considerable  distances 
away,  so  that  it  is  no  uni:omuion  experience  for  the  collector  to- 
find  a  Tetragnathid  spider  and  its  snai'e  among  coai'Se  herb^e. 
"When  alai'med  these  spiders  will  sometimes  simply  drop  from  the 
web,  and  hang  by  a  thread  of  silk  in  mid-nir.  'I'hus  suspended 
the  creature  looks  like  a  bit  of  stick  ;  at  other  times  tliey  scuttle- 
away  fi-om  their  wclis  with  great  rapidity  and  seek  shelter  among 
neighbouring  plants  and  bushes.  Upon  these  they  rest,  secure 
fi-om  persecution,  owing  to  their  colouration.  Their  long  cylin- 
drical bodies,  and  still  longer  attenuated  legs,  odd  to  their 
protection.  A  Tetragnathid  when  concealing  itself  upon  a  shrub 
or  coarse  grass  stretches  itself  along  the  stem  upon  whicli  it  has 
sought  i-efuge.  Here,  with  its  body  closely  adpressed,  its  first  and 
second  pairs  of  legs  stretched  well  forward,  and  the  third  and 
fourth  pairs  as  carefully  directed  backwaitis,  it  rests  in  perfect 
security.  When  reposing  at  the  centre  of  the  web,  the  position 
just  described  is  maintained,  with  the  exception  that  the  legs  are 
not  sti'elc lied  quite  so  straight,  nor  are  theyplaced  quite  so  closely 
together.  The  welis  of  Tetragnathinib  consist  of  the  usual 
outer  lines  and  guys  which  go  tJ>  make  the  framework,  and  which 
iire,  of  course,  attached  to  plants,  rock-i,  posts  and  the  like  upon 
the  banks,  or  between  clumps  of  reeds  growing  in  the  water. 
Fi'om  the  outer  lines  the  radii  extend  towards  the  centre  or 
"  hub  "  ;  the  latter  is  open,  and  consists  of  a  series  of  notched 
concentric  lines,  and  these  form  a  group  by  themselves.  Beyond 
the  hub  there  is  a  free  space,  and  then  a  fui'ther  series  of  larger 
and  more  widely  separated  concentric  lines.  Tlie  number  of  radii 
and  concentrics  varies  somewhat,  but  the  principle  of  construction 
is  always  the  same.  As  a  rule  there  are  from  eighteen  to  twenty- 
four  radii,  eight  to  fourteen  concentrics,  and  live  or  six  notched 
lines  in  the  hub.  The  cocoon  of  T.  ct/liiidTuii  is  round,  about  a. 
(juarter  of  an  inch  in  diameter,  fine  and  closely  woven,  white  with 
green  tufts  ;  it  is  invariably  fixed  to  some  object  near  the  web. 
In  connection  with  the  species  just  quoted,  it  is  interesting  to 
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note  that  it  is  able,  when  it  drops  upun  still  water,  to  skioi 
ncroea  the  surface.  Curtain  spiders,  such  as  those  of  the 
genus  Dolomedft,  Latr.,  have  long  been  known  to  possess  this 
habit,  but  one  would  hardly  have  asaociated  such  with  the 
Argiopide.  Personally,  I  am  inclined  to  think  that  so  far  as 
7'etragnatha  is  concerned  it  is  only  resorted  to  as  a  lost  resource, 
— that  is,  when  the  creature  finds  itself  so  situated,  and  with  its 
retreat  cut  o&.  Indeed,  if  a  floating  stick  or  leaf  I>e  near,  it  will 
instantly  avail  itself  of  it  Dr.  H.  C.  McCook  has  recorded  ait 
American  spider — ?'.  ijirdlator,  Hentj;" — that  has  acquired  this 
luguatic  habit,  but  he  also  points  out  that  when  it  is  skimming 
over  the  surface  of  the  water,  it  stands  high  upon  its  legs,  I'aises 
its  abdomen,  an<l  pays  out  threadlets  of  silk,  much  after  the 
manner  of  atronautic  spiders,  and  that  these  threadlets  act  as  a 

The  Metew  introduce  the  student  to  a  group  of  comparatively 
small,  yet  extremely  brilliant  spiders.  The  groups  consists  of  ten 
;i,'enera  and  many  species.     Of  these  genei-a  two,  (*.''.,  Mi'ta,  C. 

Koch,  and  Anjyrotpeira,  Emert,  occur  in  Australia.  The  range 
of  M'ta  is  "  Orbis  totius,  reg.  temp,  et  calidat""  ;  and  of  Ari/yro- 
'■/leira,  "  Orbis  totius  reg.  tropica  rarius  suli-tropica-,"'*  The 
j-enus  Orninonie,  Thor.,  although  not  yet  known  to  occur  in  Aus- 
tralia, may  nevertheless  be  hereafter  recorded,  at  any  rate  from  the 
more  northern  and  tropical  areas  ;  at  present  its  range  is  <lel)iied 
as  "  Malaisia  ;  Polynesia  et  ins.  Madagascar."'^ 

All  our  Australian  species  have  been  assigned  by  authors  to  tl* 
genus  Mela,  but  notwithstanding  this  some  aie  unduubt^-dty 
Argyruppfini.  One  species  described  by  L.  Koch  (from  an  ini- 
nrnture  female)  is  i-egai-dod  by  Thorell  as  a  veiy  young  Xephila 
iHCKtdat<i,  Fab."  namely  Mela  miiala.  I  am  inclined  to  regard 
this,  however,  (notwithstanding  the  eminent  position  of  the 
iiuthority  quoted),  an  error.  There  is  in  our  cabinets  a  species  of 
MeUi  from  the  Jenolan  Caves  district,  which  agrees  so  closely  with 
Koch's  description  and  figure,  that  I  ha^'('  no  hesitation  in 
iissigning  it  to  that  author's  species,  namely,  Mela  urnafa. 
Further,  I  have  exaniined  many  species  of  Aianeidie  from  the 
Jenolan  Caves  district,  and  have  not  yet  met  with  a  A'ephila  ; 
indeed,  I  doubt  if  that  genus  occurs  there  ;  the  winter  is 
too  cold^ 

"  McCook    AiiieriL-Hr.  SpiJi-rs  and  tljeir  iJpinDiug  Work,  ItiSS,  i.,   pp.   t  JN- 
161,  figs   ISl,  1S2. 

w  tiiinon— Jliet.  Nut,  dee  iraign.^es,  2n(i  ed„  i.,  1892,  p.  735-6. 

I*  Simon— toe.  cil.,  p.  736. 

••  Simon  -  Op.  oi'(. 

"•  'ITiorell—Kiigni  MttlMi  e  Papuans,  i,  p.  iv.,  1889}  aleo  iii.,  1881,  p.  150. 

"  Koch~Ara<:li.  Auetr.,  i,  p.  134,  pi.  li.,  flg.  6. 
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Of  tlie  two  genera  known  t*)  occur  in  Australia,  the  forms 
inuluded  in  the  jjftnusi  Aiyt/roejieii-a  are  much  the  brightest.  This 
genus  embraces  such  well-known  and  widely  distributed  speoies 
as  A.  eelehftiiana,  Waluk.,  and  A.  grnnulata,  Wttlck.,  both  of 
which  are  exceedingly  common. 

The  webs  of  these  spiders  are  perpendicular,  orbicular,  and 
very  regular ;  the  fi-ee  zone  He{iBrating  the  hub  from  the  spirals  is 
rather  lai'ge.  Attached  to  the  framework  of  the  snare  there  are 
numerous  irregular  lines,  and  these  form  an  exceedingly  com- 
plicated network.  The  ova-sac  is  floccose,  yellow,  and  filled  with 
concolorous  eggs  ;  it  i**  usually  attached  to  a  neighbouiing  branch. 
A.  r'lfhfinnun,  and  A.  ijrnuidala  are  numeinus  enough  in  orchards 
and  gardens  around  Sydney  ;  they  are  also  common  in  scrub-lands, 
and  in  parts  of  the  bush  that  have  been  cleared, 
Snh/hmUff  NEPHILIN^. 
(Fig.  53). 

This  sub-family  is  divided  into  four  groups,  namely,  Phonog- 
natheie,  Nepbilen',  Clitteti-eie,  and  Hereonieie,  and  of  these  the 
two  first  occur  in  Australia  The  PhonogTiathete  group  containing 
three  genera,  is  at  present  only  known  from  Australia,  and  the 
species  are  few,  but  Simon  considers  that  some  Malaisian  forms 
desuribetl  under  the  generic  names  of  Epeira,  Auct,  and  Milonia, 
Thor.,  are  in  all  probability  referrable  to  this  group.  The  genera 
PhinKHiniithn,  occur  in  "  N.-Hullandia  et  Tasmania,"  Siiujotypna, 
Sim.,  "N.-Hollandia,"  and  Dflioclijig,  Simon,  "  Nova-Holland i a  et 
Tasmania."" 

Phtniognatka  yraeffei,  L.  ^^.^-^Epi^ra  grarffei,  L.  K.,  and  Mela 
yrttfffei.  Keys.;  SiiuiolyjnM  mflnnia,  L.  K.,=£';>eira  mflania,  L.  K., 
aaA  JiffAa  melaHia,  Viey%.;S.  mt^anojiygia,  L.  K.,^£  melajiopygia, 
L.  K. ;  and  DnlioehtiK  zfli^'ra,  Keys. ,=,!/«/«  aelivira.  Keys.  All 
of  these  spidei-s  are  of  medium  size,  and  their  webs  and  ova-sacs  are 
similar  to  those  of  the  Mcteie. 

Tlie  Nephileie  include,  according  to  Simon's  classification,  only 
one  genus,  namely,  Nejikiia,  Leach.  Jn  1 872  L,  Koch  founded  a 
genus  which  he  named  XeithUmiyy*,  "  and  which  Simon  afterwards 
retired  into  the  cool  shades  of  synonomy.  But  his  argument  that 
Xephilfniiya  r\m»  in\a  NephUn  vioa\A,  as  pointed  out  by  Hogg," 
(who  later  restored  it)  "equally  serve  for  connecting  through  this 
species  alt  the  genera  from  Nephila  to  certainly  Qea,  and  perhaps 
Epeira  (Araneus,  Simon)." 

Nfi>hilengtfg,  if  it  be  permitted  to  stand,  as  I  think  it  should, 
would  include  of  course  L.  Koch's  ]V.  gchmellzii  (Pliilippine  Islands) 

"  Simon— Hilt.  Not.  d«a  Araigneca.  2nd  ed„  i,,  m92,  pp,  748  9.         " 

'•  Simon — Loe.  ei(,,  pp,  760  sod  755, 

"  Uoitg-Proc.  Boj,  Soc.  Vict.,  li.,  1899,  pp.  138-ft. 
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and  .\',  h,ir.iiaut  (licriieo)  as  w.-lt  as  Hoji^'m  A'.  niiulKnfn  from 
tlie  Ui'|>fr  Endeavour  Uiver,  (Juifiialand. 

Xfphilii  iitaliiiuHt  entirety  a  tropical  jrenws.  Its  range  is  "  Oi'bis 
totius  rt-g.  tropica'  et  rariuKSulvtropicn-.'"'  Abuutadozenepecies 
occur  ill  AuMtiolia,  and  <ine  of  tlieiu  X.  maculata.  Fab.,  the  tjfpe 
of  the  gi'iiUH,  occurs  throughout  tropical  Asia,  Malnbia,  and 
Oceania.  It  itt  indued,  the  commonest  species  collected  by  Island 
missionarieH.  L.  Koch,  has  described  ten  .specieH  from  tliis  con- 
tinent ;  W.  S.  Macleay,  one  ;  and  myself,  fi^■e.  Some  of  these 
appear  to  be  varieties  of  .iV.  mncidata.  The  spi^cies  are  remarkable 
for  the  gi'eat  disparity  in  size  of  the  sexes,  the  niitle  being  a 
veritable  pifnny  i"  uompariaon  with  the  female.  The  act  of 
approaching  the  female  when  pairing  is  oftt-n  fraught  with  grave 
dangiT  to  tlie  male,  indeed  he  often  falls  to  her  as  pivy.  Never- 
theless, it  is  appai-ent  from  observation  that  "  hin  size  protects 
him,"  for  being  so  smnll  he  may  at  times  approach  without  attrac- 
ting her  attention  seeing  that  he  invaribly  does  so  from  the  rear, 
but  wix."  betide  him  if  in  his  anxiety  he  vibrates  the  web  ever  so 
little.  Having  safely  approached,  the  male  makes  a  sudden  spring 
which  lands  liim  on  one  of  the  hind  legs  of  the  female,  from  wheiii* 
he  nimbly  scrambles  on  to  her  back,  eventually  working  his  way 
to  the  vt-iitrjil  position,  where  with  his  legs  thrown  round  and 
clasping  the  abdomen  he  inserts  his  palpi  into  tlie  epigynum.  The 
act  of  coition  accomplislmi,  the  male  has  still  to  exercise  some 
care  in  quitting  the  web,  for  delay  would  be  disastrous  to  him. 
A  couple  i>f  seasons  ago  I  made  a  curious  observation,  which  proved 
that  the  female  may  on  occasion,  notwithstanding  her  immense  size, 
succumb  to  the  voi'acious  appetite  of  the  male.  I  liad  discovered 
a  A'l^hi/ii  veitlriaiea,  mihi,  in  lier  web  ;  she  had  a  male  upon  her 
back  (abdomen),  and  I  not<^  that  his  fangs  wei-e  buried  therein, 
and  he  was  apparently — doubtless,  after  the  act  of  coition — enjoy- 
ing a  meal.  McCook  has  I'ecordi-^l  a  similar  act  of  cannibalism 
in  connection  with  At-niieun  ulnj:,  Hentz,*'  and  Baron  Walckenaer," 
to  quote  McCook,  "saw  a  male  of  Kpcira  inclinata  take  advantage 
of  a  female  of  bis  species,  which  was  not  able  to  stir  without 
diHiculty  being  full  of  eggs,  t'l  attnck,  garrute,  and  eat  her."  This 
speiies  of  caniiil>ali.sm  <loes  imt  appear  to  have  been  often  observed, 
but  I  doubt  not  it  is  more  common  thaii  generally  supposed. 

The  ova-sac  of  jV.  nlniinliii  and  A',  vfntrieimt,  mihi,  may  bo 
noted  around  Sydney  from  the  middle  of  March  to  the  end  of  April, 
or  the  commetiwmient  of  May.  The  cocoons  are  oval  and  (fig.  53) 
enveloped  in  a  dense  but  loosely  woven  uians  of  bright  yellow  silk, 

n  Simon— Jliat.  Titt,  dn>  .Iraigm^,  Znd  ed.,  L,  1602,  p  T5&. 

»  McCook  — A mericui  Spidera  aad  tlie  Spianing  Work,  ii.,  1800  p.  24. 

"  McCook— ioc.  cit.,  Wkk-ksenn,  Apleres,  i.,  p.  143. 


itizecy  Google 


[TErrUJlK   t'F   AL'RTRALIAV   t 


Kig,  M.     NceD  of  JV.  r^-  ieirota.  Rami). 

attucbud  tu  at)d  suNpendi.-(l  amongnt  the  RUlbs  of  plaiitN  adjacent 
to  the  web  The  webs  of  Our  Sydney  Neiihilir,  aiid  their  strength 
to  ivtaiii  Hinull  birds  accidentally  ensnared  have  already  been 
deeci'ilied  by  nie." 

Muc)i  of  the  siJk  of  these  and  congeneric  spiders  is  enipluyod 
by  binls  to  line  their  nests.  In  addition  to  this  XttphUn  silk  is 
used  by  savug<r  man  for  a  variety  of  purpoites.  In  some  of  the 
South  S<-a  iHlands  it    in  xometinies  applied  by   him   t<'   (h'corate 


itizecy  Google 


3SH  KKC0RD8  (IP  TUB   AUSTRALIAS   HUSBl'M. 

<;arved  iiuagen,  mid  in  Ni-\v  Biitatn  it  is  used  as  a  mateital  in  tlio 
manufacture  of  "Smotlieriiig  Caps."  A  specimen  of  the  lattt-rhas 
been  presented  to  the Truat*«s  of  the  Australian  Museum  by  Dr.  J.  C. 
Cox,  President  of  the  Board  of  Trustees.  It  ia  conital  in  shape, 
about  2ft.  4Jin.  long  and  8  inches  round  the  ba.se,  somewhat 
dexible,  and  thei'efore  capable  of  dist«.>nsion.  In  the  manufacture 
of  th>'se  (;apH  a  sliaped  frame  is  |.ia.s.%d  over  and  under  the  neks 
of  orl^weuving  spidei-s  until  a  suflicienuy  of  tbe  material  is  felted 
theiTon ;  it  in  then  removed  in  one  piece.  It  is  said  that  these  caps 
are  used  for  smothering  adulterous  women.  On  the  atoll  of  Funa- 
futi, the  natives  utilise  the  webs  of  orb-weaving  spiders  for  making 
nets  to  catcli  mosquitoes  and  other  insects.  A  forked  stick  is 
converted  into  a  hoop  by  tying  together  the  extremities  of  the 
arms  of  the  fork.  This  is  then  passed  over  and  over  through 
orbicular  snares  until  the  hoop  is  filled  by  a  membrane  of  glut- 
inous spider  threads.  With  this  implement  any  insect  would  lie 
struck  and  meshed.'* 

Hei-cnnieie  is  a  small  group  consisting  of  only  one  getms  and  a 
very  few  species.  The  genus  Ilffnuui,  Thor.,  ranges  through 
"  Asia  tropica,  Melaisia  et  Papuasia."*  It  is  not  unreasonable 
therefore  to  as'mme  that  it  may  hereafter  be  i-ecorded  fmm  North- 
ern Queenslaml. 

Family  IIYPOCHILIDJi. 

ECTATOSTICA  TROGLODYTES,  lligg  ntid  I'l-Zf. 

(Fig.  54). 
In  a  former  volume  of  these  Records  I 
figured  and  I'edescribed  Higgias  and 
Petterd's  species — Ectntonlica  tniyludi/lei 
TsThnridioii  tiiHjIodyteir'  and  quoted  from 
their  paper*  a  note  re  the  "  nest  "  or 
cocoon  of  the  species.  Since  the  publi- 
cation of  my  paper  a  eoc<x>n  has  been 
added  to  the  collection  in  the  Australian 
Museum  (fig.  54).  It  is  pear  shaped, 
and  was  suspended  by  a  narrow  neck; 
white,  densely  and  closely  woven,  and 
filled  with  a  large  number  of  yellow  eggs, 
the  latter  surrounded  by  a  quantity  of 
Fig.  64.  white  loose  flocculent  silk.     The  female 

.Vefl  of  E.  l^og/odyU,,    ^angs    over    her     cocoon,     and     stoutly 

Higg.  and  Fett- defends  eggs  and  young.  

»=  Bttinbow— Au.t.  Mm.  Mem.,  iii,  2,  11*97,  p.  96. 

^  Simon— HUt.  XaL  del  ArugQi^i,  l<:d.  2,  i.,  1B92,  p.  159. 

"  Rainbow— Bee.  Aiut.  Miu.,  t.,  a,  KKH.  pp,  326-9,  pi.  ilri.,  figs  1-4. 

»■  Higgin.  mid  Petterd— Proc.  Roj.  Soo.  T«..,   I8W(,  p.  19R. 
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ADDITIONS  TO   THK    AVI-FAUNA  of     the   COUNTY    of 
CUMBERLAND. 

By  Alfred  J.  North,  C.M.Z.S.,  Ornrtholugbt. 

Ill  the  "  Proceedings  of  tlie  Linnean  Society  of  New  South 
Wales  "  in  December,  1HH8,'  I  recorded  "  A  Lint  of  the  Birds 
found  in  the  County  of  Cumberland,  New  South  Wales."  It  was 
a  bare  Ust  of  the  species,  without  comment  of  any  kind.  Nearly 
a  <lecade  tat^r  in  the  "  Handbook  of  Sydney  and  the  County  of 
Cumberland,  for  the  use  of  the  Members  of  the  Australian  Asso- 
ciation for  the  Advancement  of  Science,"  I  gave  a  second  list  of 
"  The  Birds  of  the  County  of  Cumberland."  In  this  list  the 
species  appeared  under  their  respective  ordew  and  families,  with 
brief  notes  as  to  their  haunts,  and  localities  where  they  coulil  be 
found  in  the  County.  Of  those  species  now  adde<l  several  were 
iacludetl  in  the  first  list,  but  omitted  in  the  second.  Two  of  them 
now  restored  Edoliwoma  lenniyoatrp  and  Mil  f  tin  cantaneO' 
tkoraj:  have  since  been  found  breeding,  the  former,  regularly 
visiting  and  remaining  to  breed  in  the  County.  By  far,  however, 
the  gi'eater  number  of  the  additions  are  due  to  climatic  influences, 
principally  caused  by  periods  of  excessive  drought  inland,  and  to  a 
less  extent  by  coastal  gales.  Some  of  the  additioni  are  founded  on 
donations  made  to  the  Trustees  of  the  Australian  Museum. 
Among  the  donors,  not  oidy  of  additions  to  the  avi-fauna  of  the 
County,  but  of  many  rare  species,  may  be  espe<;ially  mentioned, 
Mr.  Henry  Newcombe  of  BtHidwick.  He  has  also  been  a  frequent 
contributor  to  the  Museum  collections  for  upwards  of  a  quarter 
of  a  century.  Several  of  the  species  included  in  the  present 
list,  have  been  previously  recorded  at  the  time  when  they 
were  obtained,  either  in  the  "  Pi-oceedings  of  the  Linnean  Society 
of  New  South  Wales,"  or  the  "Records  of  the  Australian 
Museum." 


'  >'ortli— Proc.  Linn.  Soc.  N.  S,  Wales,  (3),  iii.,  1H88,  p.  1773. 
*  >'ortli— HnndbL.  Anslr.  Assoc.  My.  Soi.,  Sjdnej,  1H98,  p.  6S. 
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.140  KECOKDH  OF  TBB   AL'STRALIAV    VUHKCH. 

Orrf«-  PASSERES. 

FamUy  PTILONORHYNCHIDvE. 

ClILAMVDODeRA    MACL'LATA,  littldd, 

Spott'd  Koicer-hird. 

Only  a  single  cxiiniple  of  tliis  species  iia.scom*'  under  my  niitiif. 
It  was  receiviHl  in  the  HeHli  by  tlie  TrusteeH  uf  t)iu  Austiiiliaii 
Museum,  and  was  ^hut  in  an  apple  tree  in  a  garden  at  Nioitli field, 
al)out  twenty  miles  fi-i»m  Sydney,  on  the  19th  May,  1902,  by  a 
Hiin  of  Mr.  James  Stein,  th.  donor,  and  durin<;  a  sevei'e  druujfht 
inland.  Tliis  itpecimen,  a  fine  old  adult  male  in  perfe<;t  plunis;;e, 
was  exhibited  at  a  meeting  of  tlie  Linriean  Society  of  New  Scmth 
Wales,  on  the  25th  June,  1902. 

F.i«iilu  CAMP0PHA0n>.4;. 

EuOLtlKOMA   T i:\LIROaTRK,  ./nrdllt". 

./■trdliif'x  Vnl<;-inllnronl.->: 

I  ticst  obwi'vitd  this  species  in  the  County  of  Cumberland  nt 
Waterfall  in  189«,and  Iiit«rat  Bo8Pville,on  the  20th  October,  1900. 
It  is  a  regular  migrant,  amviitg  in  the  latter  locality  on  or  about 
the  same  date  every  year,  remaining  to  breed,  and  ilejiarting 
again  about  the  end  of  Januarj-  or  early  in  February.  Only  two 
or  three  pairs  visit  the  district,  one's  attention  being  attracted  to 
them  by  tlieir  peculiar  frog-like  note.  A  nest  found  at  Rosenlte, 
on  the  30tb  November,  1901,  was  built  in  a.  forked  horizontal 
branch  of  a  (.'mtiar'nin  giihaonn,  and  contained  an  incubated  egg 
This  species  is  more  numerous  in  parts  of  the  adjoining  County 
of  Northumberland. 

Famdy  MELIPHAGID^. 

Entomophila  pinA,  Ootild. 

Faint fd  Iloiiey-^alfr. 

This  mre  Honey-eater  is  nomadic  in  habits  and  is  chiefly  au 
inhabitant  of  the  inland  portions  of  the  State.  On  the  1 4th 
Februaiy,  1901,  a  nest  aTiil  two  eggs  were  taken  at  Fivedock,  a 
suburb  of  Sydney,  and  the  parent  bii-d  procured.  A  week  later, 
collecting  on  behalf  of  the  Trustees  of  the  Australian  Museum, 
Mr.  H.  Orant  shot  an  adult  male  in  the  adjoining  suburb  of 
Abbotsfiird,  and  brought  bock  with  him  an  unfinished  nest  of  tin* 
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ADIIITIOSS  TO   THE   AVI-PAUNA — NORTH.  341 

species.  Tliw  Honey-eater  is  uii<limliiodly  one  oi  iiit;  most 
Uaiutiful  of  tlie  Urge  Fnniily  Melipiiajiidie,  and  one  witli  the 
most  strikintjly  i5ontrftst<?<l  pluniaf,f. 

PlIlLEMOS   CITRRO<iULARIR,  liimlil. 

YrUnir-thvoat'.d  Friar-hird. 

Thin  spRcies  was  appartsiitly  driven  to  tlie  coast  by  tlie  severe 
(li-ought  of  1902.  Mr.  H.  N(;wcoiiil)e  prespntt^  a  specimen  in  the 
Hesh,  tliat  lie  hod  shot  on  the  31st  May,  1902,  at  Kurnell. 
During  the  following  inoTith  Mr.  Jame^  Stein  trapped  one  at 
SmithlieKl,  and  in  July  of  the  Name  year,  Dr.  James  C  Cox, 
Crown  Trustee,  wnt  me  a  specimen  for  identific'ation,  obtained 
at  Pittwat^r.  Previously  this  species  had  not  l)een  rworded  from 
the  County  of  CumlK^rland. 

ENTOVVZA    CYASOTIH,    Llltknilt. 

BlHf.-fta-.ed  IloJteij-f.iila: 

In  my  first  "  List  of  the  Birds  found  in  the  County  of  Cum- 
berland," published  in  the  '■  Proceedings  of  the  Linnean  Society 
of  New  South  Wales  "  in  1688,"  I  enumerated  this  species.  "  In 
my  second  list  published  in  the  "Handbook  of  Sydney  and  County 
of  Cumberland '"  in  1898,  it  was  omitted,  owing  to  the  want  of 
confirmatoiy  evidence  of  its  occurrence.  I  liavo  never  seen  a 
specimen  in  the  Aesh,  but  find  that  I  )iad  overlooked  a  skin  in 
the  Referente  Collection  of  the  Australian  Museum,  obtained  by 
Ml".  George  Masters  at  Hope's  Ci-oek,  in  July,  l«69. 

Faiiiihj  ARTAMID.^. 
Artamus  ALBiVENTRis,  Gmdil. 

\VhUe_.,-.-„Ud  W<H.d  .Hvall.m: 

Mr.  H.  Newcomlteprociiivd  a  specimen  at  Randwick  on  the  7th 
July,  1903,  durin;;  the  piwlonf^i  di-ought,  when  other  inland 
species  were  dinven  to  the  t^oast.  'I'his  is  the  only  instance  I  have 
known  of  it  occurring  in  the  County. 


'  Nortli— I'tw.  l-ititi.  Soi'.  N.  3.  Wul.-,  <3),  iii,.  I8H?,  p.  1777. 
'  Sortli— UnTiilhk.  AiiHtr.  Af*i«v  A.lr,  S.-i..  Sjilnej,  IH!W. 
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OF  THE   AUSTRALIAN    MCSBUM. 

FamUy  PLC)CEID^. 
MuNIA   CA8TANBOTH0RAX,  Gould. 

Chfstnui-breaeted  Fiiick. 
I  iv<!orded  this  spfcies  in  my  first  "  List  of  tliL*  Binls  of  tlie 
County  of  Cumberland  "  pubHshed  in  tlie  "  Proceedings  of  the 
Linnean  Society  of  New  Soutli  Wales.'"  It  was  omitted  in  my 
second  list  as  l)r  E.  P.  Ranisay  believed  the  small  flock  of  birds 
seen  by  him  at  "  Yasmar,"  Dobroyde,  Ashfietd,  was  escaped 
cage-birdu.  Absolute  proof  uf  their  occurence  in  a  wild  stat^  was 
afiurded  by  Mr.  A,  F.  B.  Hull  who  observed  this  species  at  Fresh- 
water, near  Manly,  and  found  nests  with  young  in  April,  1906. 
Previously  in  1901,  I  had  noted  it  in  the  southern  parts  of  the 
adjoining  County  of  Northumberland,  where  I  was  informed  it 
bred. 

Order  VlChlMM 
Sub-nrder  COCCYGES, 
Family  CUCULID.*:. 

MlHOCALIUS    PALLIOLATUS,    Lalkillll. 

Hlack-eared  Cnekoa, 

An  extremely  rare  species  chiefly  inhabiting  the  western 
portions  of  the  State.  An  immature  specimen  procured  by  Mr. 
L.  Harrison  at  Manly  on  the  ISth  January,  1906,  is  the  only  one 
I  have  seen  that  wa*  obtained!  in  the  County  of  Cumberland. 

Ordi^  HEMIPODID^. 
Family  TUBNICID.*;. 
TURNIX   VELOX,  GmUd. 

S>H/f-ffyu,>j  Tui-ui.i-  or  "  HiUtf-rjly-Qnaif." 

Tliis  species  was  included  in  my  first  list,  but  was  omitted  in 
the  "  Birds  of  the  County  of  Cumberland,"  published  in  the 
Handbook  of  the  "  Australian  Association  for  the  Advancement 
of  Science."     Since  then  the  only  instance  of  its  occurrence,  that 


»  XoHli-l'roc  Linn.  Sw-,  JJ.  3.  Walps,  (a),  ii 
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lias  come  under  my  notice,  is  based  upon  a  specimen,  received  in 
the  flesh,  from  the  donor,  Mr.  A.  M.  N.  Rose  of  Campbelltown, 
on  the  3l8t  January.  1902. 

Order  LIMICOL^. 

Family  CHARADRIID^. 

Sub-Family    HIMANTOPODIN^. 

Cladoiiiiyxchiis  leucocephalus,  Gould. 

Haud'-d  Still. 

Six  Hpe<;imens  obtainetl  by  Mr.  H.  Nfwconibe  in  November  and 

December,  1902,  are  the  only  exaniple.i  I  have  seen  procured   in 

the  County. 

Snb-FamVy  'TOTANIN^. 

Hetkhactitis  iirevipbs,  Vfill. 

.S/wrl-lofd  Handpipfr.  ■ 

Four  specimens  obtained  by  Mr.  H.  Newcoiiibe  at  Coogee  on  the 
2nd  July,  1900.  As  with  many  other  writera  this  species  waa 
referred  to  in  my  previouM  lists  under  the  name  of  t)ie  closely 
allied  form  Totanm  incamis,  Omelin. 

Order  STEGANOPODES. 

Familff  PHAETHONTID^. 

Phaeton  lepturum,  Lac^j/.  and  £>andin. 

White-tailed   Tropic-bird. 

This  addition  to  the  avifauna  of  New  South  Wales,  was  duly 
recorded  by  me  in  June  IS98"  After  disastrous  easterly  gale.s 
oil  the  uooat  of  New  South  Wales,  an  immature  bird  of  thix 
species  was  picked  up  by  Mr.  Heni'y  Bums  on  the  1 4th  of 
February  1S98,  on  the  shores  of  Botany  Bay,  It  was  in  a  dying 
condition,  anii  was  presente<t  the  following  day  in  the  flesh. 
Thei'e  is  no  record  of  a  specimen  from  any  part  of  Australia  in 
thi!  list  enumemte<l  by  Mr.  Ogilvie  Grant  in  his  "  Cabtlogue  of 
Birds  in  the   British  Museum." 
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Oni'-r  TUBINAHES. 


Sbi/  AUmtntM. 


I  H»w  one  "f  tlit'se  binls  at  tli^'entraiice  of  Lavfrider  Bay,  on 
tlie  22tid  Si'pU'i liber,  ISOfi.  Jt  wa«  rating  on  the  water,  but  on 
the  approach  o(  a  Mtlsoii's  Point  Ferry  Steamer  flew  away, 
finally  settling  ilown  again  in  Faiiu  Cove. 

Mr.  R.  S.  Thomas,  of  Soutli  Clifton,  captured  one  alive  on  the 
beach  during  the  previous  month,  and  presented  it  to  the  Trustees 
of  the  AuHtralian  Museum. 
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THE  RESULTS  op  DEEP  SEA  INVESTIGATION   in   the 
TASMAN  SEA. 

II— THE  EXPEDITION  of  tiik  "  WOY  WOY." 

1.    FliJlIKS   ANI>  CkUSTACEANS    PROM    ElUlIT    HuNDRKD     FATtluKS. 

Ity  Allan  R.  McCullocii,  ZoologiHt. 
(Plates  lxiii.-lxv.). 

Ill  cuntinuatioii  of  tde  iavestigations  carried  on  by  means  of  a. 
grant  from  tlie  Royal  Society  of  London  detailed  on  page  271  of 
tht^se  Reuoi'ds,  Professor  W.  A.  Iluswell,  M.A.,  made  a  Hecond 
expedition  on  26tli  to  37th  October,  1S06  in  the  "  Woy  Woy,"  a 
boat  that  had  already  been  engaged  in  this  direction  (ante  p.  211) 
He  kindly  invited  me  to  accompany  him  and  has  further  honoured 
me  by  placing  the  Fishea  and  Crustacea  in  my  hands  for  descrip- 
tion. In  the  first  instance,  the  Crustacea  were  undertaken  by 
my  lamented  friend  Mr.  F.  E.  Grant,  but  the  untimely  death  of 
that  gentleman  occurred  before  he  had  dealt  with  them. 

The  specimens  here  discussed  were  obtained  in  a  single  ctuit  of 
a  small  trawl  wbicb  Professor  Haswell  had  built  on  the  principle 
of  one  designed  and  successfully  used  .by  the  Prince  of  Monaco. 
It  wHa  lowei'ed  in  800  fathoms  at  a  point  thirty-five  miles  due 
east  of  Sydney,on  the  152nd  Meridian. 

Besides  the  subject  of  this  paper,  the  trawl  produced  numerous 
representatives  of  Ecliinodeniiata,  conspicuous  among  which  were 
a  hundred  living  specimens  of /"wocirfHr/x  el/yani  which  choked 
the  net,  and  with  their  long  spines  scraped  most  of  the  scales  off 
the  fishes  that  lay  near  them.  Upon  their  arrival  on  deck  fishes, 
crustaceans,  and  echinoderms  alike  were  quite  pui-alysed  and 
ligid,  while  the  stimachs  and  intestines  protruded  from  the  fishes' 
mouths  and  the  eyes  fram  their  sockets.  Only  when  they  were 
placed  in  formalin  did  they  exhibit  any  traces  of  life  and  then 
merely  by  erecting  the  fins  and  gill  covpi-s  before  they  dieil. 

At  the  suggestion  of  Professor  Haswell,  I  examined  the  stomachs 
of  the  fishes  for  any  invert«brat«s  that  might  be  undigested,  but 
in  every  case  they  were  (|uite  empty,  the  Hshes  having  probably 
vomited  the  contents  at  an  early  stage  of  their  ascent. 
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346  nKCORi>s  of  thk  austkalian  museum. 

A— PISCES. 

Kigiit  Bpeciex  were  Uken  belonging  to  five  families,  and  seven 
genera  of  which  five  have  not  been  recorded  from  the  coant  of 
New  South  Wales  bffore,  mtd  four  are  new  to  Austiaiia.  'Hie 
HpecieH  are  — 

OploHurtu  deiitieidatun.  Rich. 

Hactintr^tt  nvjrumaculaln»,  np.  nov. 

Codorhyitehiig  ftueinlHi,  Giinther. 

(WuMyticAiM  inm>labilu,  sp.  nov. 

7'fachirhthffn  intinrmfdiuH,   Hector, 

Sj/mphuriiK  Htrirhu,  var  ntmlra/in,  vai\  nov, 

Seorjur.na  j/ereitidfn,  Uieh. 

l/o/dieh/ht/*  haiarrlli.  sp.  nov. 

MACKOURII)^. 

OnMNURiis  DRSTicuLATUs,  Richnniwnt. 

Afiterotirut  dKiUiciilnliiM,  Itiehardson,  Zool.  "  Erebus  and  Terror," 
184»,  p.  53,  pi.  xxxii.,  fign.  1-3. 

ItichardNon's  xpeeinien  appears  to  have  had  the  tail  incomplete, 
and  in  his  figure  it  is  indicated  by  dottwl  lines  only.  In  three  of 
the  six  of  our  specimens  it  is  perfect  and  in  these  the  total  length 
is  6'2  times  that  of  the  head.  Tlie  first  domal  spine  is  unarmed, 
and  the  second  dorsal  and  anal  fins  have  153,  156,  134,  and  144, 
143,  125  rays  respectively 

One  other  specimen  is  of  interest  inasmuch  as  though  the  tip  of 
the  tail  is  clearly  missing,  the  wound  has  healed  over,  and  the 
dorsal  and  anal  rays  have  grown  together  around  it,  thus  giving 
it  the  appearance  of  a  perfect  member. 

MaCHOURUS   NlGROMACULATUft,   S/*,    rwrt', 

(Plate  Ixiii.,  figs.  1,  la). 
D.  n,  10-11,  143-150;  A.  140-145;  P.  20 ;  V.  13-15. 

Head  7,  depth  of  body  at  first  dorsal  spine  6  to  6-7  in  the  length 
without  the  caudal  rays. 

Head  compres.sed,  a  little  longer  than  deep,  cheeks  vertical, 
Hnout  much  shorter  than  the  eye  and  but  little  overhanging  the 
mouth,  very  obtusely  pointed  and  with  three  bony  angles  which, 
however,  are  not  prominent.  Infraorbital  ridge  obscure.  Inter- 
orbital    space    with  an  elongate-triangular  depression,  the  apex 
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directed  backwards.  Eye  very  large,  its  upper  murgiii  just  cutting 
the  profile  of  the  head.  Maxillary  extending  to  beneath  the  front 
margin  of  the  pupil.  Teeth  in  villifoim  biuidu  in  both  jaws,  the 
outer  aerien  being  slightly  eidarged.  Angle  of  the  preopercle  not 
produced,  its  posterior  margin  dii'ectud  upwards  and  iMckwards. 
Barbel  rather  longer  than  half  the  diameter  of  the  eye. 

Body  compi-essed,  very  deep,  ita  greatest  depth  being  at  the 
origin  of  the  first  dorsal  and  gi-eater  than  the  lengtli  of  the  head. 
The  doi-Ho)  profile  awends  rapidly  to  the  first  doi-sal  spine,  whence 
it  drops  abruptly  so  that  the  fin  is  attached  to  the  posterior  slope 
:  of  a  prominent  liunip.  The  ventral  profile  ascends  rapidly  back- 
ward from  the  origin  of  the  anal  ;  the  tail  is  therefore  abruptly 
narrower  than  the  trunk,  hut  tapers  uniformly  to  its  tip.  Reales 
small,  armed  with  seven  or  eight  rows  of  slender  spines  which 
overlap  the  edge  ;  about  sixteen  in  a  transverse  series  between  the 
origin  of  the  first  dorsal  and  the  lateral  line.  Whole  head  scaly. 
Lateral  line  strongly  arched  over  the  pectoral  fin. 

Second  dorsal  spine  serrate  along  its  entire  length,  its  tip  fine 
and  flexible,  and  rather  longer  than  the  depth  of  the  body;  posterior 
rays  very  small.  Origin  of  the  second  dorsal  separated  from  the 
first  by  a  space  longer  than  the  base  of  the  first.  Anal  originating 
below  the  second  dorsal  spine.  Pectorals  slender,  I  -3  in  the  head, 
situate  far  in  advance  of  the  dorsal  and  a  little  behind  the 
ventrals.  Outer  ventral  ray  produced,  reaching  beyond  the 
origin  of  the  anal.  Vent  placed  midway  between  the  origin  of 
the  ventrals  and  the  anal. 

Colour  greyish,  abdomen  and  posterior  pail  of  the  head  black. 
A  large  round  black  spot  on  the  first  dorsal  fin.     Ventrals  black, 

Tlie  differences  between  the  jroung  specimen  and  the  adult  lie  in 
its  having  a  larger  eye,  altout  two  in  the  head,  fewer  teeth  on  the 
second  dorsal  spine  and  longer  anal  rays. 

ITiis  species  is  nearest  alKc<l  to  M.  ijibber,  Qilb.  and  Cram.,  but 
in  distinguished  by  ite  larger  eye  and  shorter  snout.  From  M. 
/tctr.net,  Oilb.  ond  Cram,  and  .1/.  kiniii'lo  Coll.,  which  it  also  re- 
sembles, it  differs  in  the  fin  formulae  and  the  sciiI&h.  It  would 
enter  the  genus  y^esiimiH,  Jordan'  which  is  sepamte-d  from 
j)/(tcroHrHj*  by  having  an  increased  number  of  ventral  rays,  "13 
to  15  instead  of  7  to  10,  as  in  all  other  .Ifamimfidir,"  but  as  .1/. 
yibb/nhaa  l2-\S,aad  M.seimqniiirHnciiiiits,  Ale,  .V.pumilicejja,  Ala., 
and  Af.  pofyl^is,  Ale,  have  11-12,  Xpxumia  is  not  liei-e  adopted. 
These  species  show  the  one  to  pass  into  the  other  by  complete  and 
gradual  transition^ 

"  Jontan— U.  S.  F«li.  Oimiii.  Bull,  iiii.,  IIIOK  p.  620. 
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Tv{H'  2-7  mm.  long  fi-om  SOO  fatlioms,  thirty-five  riiili«  east  of 
Sydney.  Four  otlicr  speuiniens  ranging  fi-oni  1 1  -1  mm.  to  205  mm. 
tAl^eii  witli  the  type. 

C<EL0i{iiVNciii'3  FAsriATi'is,  UihUlinr. 
^fiu:rmni»(CirliirhyHchni')fwtcintn>;Gmit\\^r,  Challenger  lleport, 
Zool.,  xxii.,  1««7,  p.  129,  pi.  xxviii.,  fig.  a. 

D.  xiL  lOI  ;  A.  100;  P.  17  ;  V.  7.  I.kt.   120. 

A  single  specimen,  220  mm.  long,  which  thoug}i  not  in  entire 
ajip-eenieiit  with  Giinther's  description  and  figure,  is  so  Hiinilar 
that  despite  the  wide  range  between  South  America  and  the 
present  locality,  I  hesitate  to  regard  it  as  distinct.  It  diflera 
from  the  Challenger  figure  in  having  the  tail  about  two-thirds 
the  length  of  the  head  longer,  and  produced  iato  a  fine  point. 
The  whole  body  is  rather  more  slender  and  the  anal  rays  are 
longer.  The  fins  are  dusky,  and  the  outer  anterior  Half  of  tha 
anal  is  black.  Inallothcrcharact«rf>itisinugreementwiththefigure. 

It  may  be  that  the  type  specimen  had  the  tail  imperfect  aa  in 
one  of  our  specimens  of  Optmiurug  deniimilatita  (see  p.  346)  in 
which  case  these  difierencea  would  be  of  little  importa:ice. 

CtELOlIIIVN'ClltlS   ISSOTABILIS,    np.    nov. 

(Plate  Ixiii.,  figs.  2,  2a). 
D.  II.  8;  P.  18;  V.  7. 

Gi-eate&t  dt;pth  of  the  b(xly  11-5  in  the  total  length.  Head 
including  the  spine  on  tlie  snout  5-5  in  the  same.  Snout  2'4  in 
the  head,  longer  than  the  eye  which  is  almost  3  in  the  head. 

^nout  broad,  its  terminal  half  tapering  abruptly  and  tipped 
with  a  sharp  trianguhir  spine.  Orbit  elliptical,  a  little  longer 
than  the  post-orbital  portion  of  the  head,  and  touching  the  dorsal 
profile.  Interorbital  space  1  -8  in  the  longitudinal  diameter  of  the 
eye.  Width  of  the  mouth  at  the  angle  of  the  gape  nearly  twice 
in  the  width  of  the  head  in  the  same  line  ;  maxillary  reaching  to 
Iielow  the  posterior  margin  of  the  eye.  Barbel  very  small,  one- 
fifth  the  length  of  the  eye.  Ridges  on  the  head  veiy  pronounced. 
A  median  one  from  the  rostral  spine  to  between  the  first-third  of 
the  eyes  The  supraorbital  lidge  extends  round  the  posterior 
e<lge  of  thtt  eye  before  turning  off  in  a  horizontal  line  to  the  upper 
end  of  the  gill-opening.  The  innei-  pair  of  ridges  branch  off  from 
the  supraorbitals  slightly  in  advance  of  the  middle  of  the  eye,  and 
converge  gently,  becoming  parallel  till  about  the  middle  of  their 
length,  wliei'e  they  again  separate  a  little.  Tlio  spaces  between 
the  I'idges,  other  than  on  the  top  of  the  head  and  the  nape,  are 
quite  bare  and  formed  of  soft,  menibranous,  and  translucent  skin 


mzecDy  Google 


FISHK8  AND  CRITBTACF.AKS — MrCULLOCH.  3l9 

Body  and  tail  very  long  and  slender,  covered  witli  smttll  scales 
of  which  there  arc  5  between  the  middle  of  the  first  dorsal  fin  and 
the  lateral  line,  and  14  in  the  same  row  below.  The  Rcales  on  the 
sides  have  5  sub-parallel  row.s  of  sj  ines  which  overlap  the  edges. 

Space  between  the  two  dorsals  much  sliorter  than  the  base  of 
the  tirst.  Second  dorsiil  spine  smooth,  not  produced,  and  equal  to 
about  one-half  the  head  in  lengtli ;  it  is  placed  a  little  be- 
hind the  vertical  from  the  insertion  of  the  ventrals,  which  are 
again  posterior  to  the  pectorals.  Origin  of  the  second  dorsal  be- 
hind that  of  the  anal,  its  anterior  rays  about  half  the  length  of 
the  eye  ;  those  of  the  anal  slightly  longer.  Longest  pectond  rays 
barely  reaching  to  below  the  origin  of  the  second  dorsal.  Outer 
vential  ray  produced,  overlapping  the  anterior  anal  rays  and  equal 
to  those  of  the  dorsal  in  length.  Space  between  the  ventrals  and 
the  vent  shorter  than  the  eye. 

Colours,  light  grey  with  minute  black  specks.  Tiis,  lips,  belly 
and  ventral  fins  black. 

This  species  is  characterised  by  its  long  and  slender  form. 
Without  larger  nmterial  it  is  impossible  to  be  quite  certain  of  its 
determination,  but  with  the  characters  as  presented  by  the  young 
examples  it  appears  to  differ  fi-omall  of  the  many  described  species. 
C.  tenulcauda.  Garni,  is  a  closely  allied  species. 

l^'pe  138  mm.  long  from  800  fathoms,  tliirty-fi^e  miles  east  of 
Sydney.     One  other  specimen  1 10  mm.  long  taken  with  the  type. 

BERYCIDJi. 

INTEKMEniVa,    lleiitnr. 


Tr€Khiehtkya  tntermediits  (Hector),  Ounther,  Challenger  Report, 
Zool.,  xxii.,  1887,  p.  n,  pi.  v.,  fig.  d. 
One  specimen,   120  mm.   long,  constitutes  a  new  Australian 

PLEUUONECTIDJi, 

SYMPiiUKrs  HTRiCTUS,  GUbfrt,  vtir.  australis,  jvir.  nov. 

(Fig.  55), 

Symphvrm  slricfim,  Gill>ert,  Bull.  U.  8.  Fish.   Comm.,   nxiii,,  pt. 

ii.,  1903  (1903),  p.  691,  fig.  272. 

n.  116;  A.  103  ;  V.  4;C.  U  ;  scales  lat.  130;  sc.  tr.  51. 

Length  of  the  head  ("in  the  median  line  of  the  body)  61,  height 

of  body  4  in  the  length    without  caudal.     Eyes   very  small,    the 

upper  slightly  in  advance  of  the  lower,  and  half  the  length  of  the 
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Miout  wliiel)  is  uiie  fourth  that  of  the  h<>iuj.     luterorbital   spac^ 

scaly,  the  anterior  part  with  a  hroad  flap  i;ovenng  the  pitsteriur 

nostril.     Adterioi-  noxtril  tubular,  aituatwl  midway  between  the 

end  of  the  snout  and  the  lower  eye.     Heaii  and  body,  with  the 

exception  of  the  Kiiout,  covered  on  Imth  sides  with  small  ctenoid 

scalefi  which  on  the  culoui'ed  bide,  extend  over  the  base^^  of  the 

I*    fin   rays.     No  lat<?ral   tine.     The  doi-sal   fin 

commences  over  the  front  edge  of  the  eyes,  its 

middle  I'ays  ei)ual  in  length  to  those  of   the 

~.    anal,  3'6  in  the  height  of  the  body  and  shorter 

;    than    the   caudal,   wliich    is   pointt^l.     Anal 

>'    separated  from  the  ventral  by  a  space  nearly 

.     equal  to  tlie  snout. 

f         Colour      light      brown      witliout     darker 
mai-kings.         Peritoneum      black,     sliowin^ 
^  through    tlie    abdominal    walls.      Dlind-side 
Fig.  65.  colourless, 

A  single  specimen  I  '20  mm.  long  agrees  fairly  well  with  Gilbert's 
description,  but  differs  in  having  a  somewhat  deeper  body  and 
shorter  head.  The  eyes  also  are  smaller  than  as  shown  in  his 
tigure  and  the  snout  longer.  In  all  othbr  characters  however  it 
appears  too  closely  related  to  ■S'.  ulriclug  to  admit  of  specific  dis- 
tinction. 

SCORP^NID^. 

ScOKP.GNA  (Helicolknuh)  PKRcxtiDES,  liichardtfoii. 

Sf.batti'ii  /lercuiili'x,  Richardson,  Ann.  Mag.  Nat.  Hist.,  ix.,  1842, 
p.  384  ;  Voy.  "Ereb.  and  Terr.,"  ii.,  184."),  p.  -23,  pi.  xv. 

One  specimen,  a  female  with  unripe  ova,  363  nnn.  long. 
Colours  in  life,  pink  suffused  with  yellow,  with  imlistinct  darker 
cross-bars.  Pectorals,  dorsal  and  caudal  pink,  the  spinous  fin 
deeper  coloured  than  the  others.  Venti-als  and  anal  white.  Iris 
golden,  surrounded  with  pink. 

(Note. — All  the  scales  wei-e  rubbed  oft  the  sides  by  the  spines 
of  echini  taken  in  the  same  haul.  Otherwise  the  cross-lull's  may 
have  been  more  marked). 

Richardson  assigned  this  species  to  tlie  genus  .Srba4itM,  but  was 
cori-ected  by  GiintheH  who  transferi'e<l  it  to  Seotjiinia.     Waite" 
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placed  it  under  SebantapiaUs  which  was  cunsidered  by  Jordan  and 
Eveimann'  to  be  a  synonym  of  Scofj>tenfi,  and  later  by  Jordan'  as 
a  clone  ally  of  the  same. 

I  cannot  refer  to  Street's  diagnosis  of  iSebastayii/le*,  which 
apparently  includes  only  "  numei'ous  dwarf  species  less  than  three 
inches  long  "  (Jordan  loe.  eit.)  but  as  our  fiah  presents  all  the 
characters  of  /Micolmim,  a  genus  doubtfully  distinct  from 
Scorpirna,  I  place  it  under  the  above  heading, 

Tliere  appears  to  be  some  i-oiisiderabit'  variation  in  the  relative 
lengthsof  the  dorsal  spines  of  this  species.  Tliepituientspeciinenisin 
perfect  agreement  with  Richai-dson'soriginaldeHcription  and  figure, 
but  a  numlxH'  of  others  of  smaller  nvoi,  including  thost;  taken  by 
the  "Thetis"  Expedition,  are  rather  lietter  represented  by  McCoy's 
figure,'  wherein  the  longest  spinfWi  are  higher  than  the  anterior 
rays. 

HOPLICHTHYID^. 

HOPLICHTIIYS   ItASWIiLLI,   Hji.  nin'. 

(Plate  Ixiv.). 
D.  V.  U  ;  A.  16  ;  P.  14+4  ;  V.  I.  fi ;  lateral  plaU's  li7. 

Depth  of  body  8J,  length  of  head  to  operculai'  flap  '2*6  in  the 
length  of  the  body  without  the  caudal  fin.  Length  of  snout  274, 
diameter  of  eye  b-i^  and  width  of  head  115  in  its  length. 

Snout  broadly  rounded,  with  a  median  notch  at  its  extreniity. 
The  lateral  profile  of  the  head  is  formed  by  a  minutely  dcntigerous 
ridge  which  bears  four  large  spines  ;  the  first,  which  has  a  smaller 
spine  at  its  base,  placed  before  the  anterior  mai'gin  of  the  eye, 
another  similar  one  before  the  posterior  margin,  a  third 
directed  inwards  at  the  end  of  the  preopercular  margin,  and 
thefoui'th  and  largest  foiTiiingthepreopercularspine.  AbonypIat«, 
wider  than  the  interorbitul  space,  extends  backwards  from  the 
nostrils,  between  which  and  the  lateral  mai-gins  is  a  soft  Heshy  area. 
Back  of  head  covered  with  rough  bony  plates  and  smooth  naked 
areas.  The  sculpture  on  the  plates  consists  of  minutely  denti- 
culated, radiating  ridges,  the  centres  of  which  are  larger  oi- 
smaller  spines.  Tlie  opei-cles  bear  three  strong  ridges  which  are 
armed  with  small  spines  along  their  length,  and  terminated  by 
larger  spines.  A  pair  of  large  humeral  plates,  each  bearing  a 
strong  spine. 

<  Joiditn  SDtl  ETMTiiann— FibIim  ot  N.  anil  Middle  Aiiii;rii>a,ii.,  IMI8,  p.  183». 

'  Jordan—  Oiiide  Hlud;  of  FialiM,  ii,  1005,  p.  4G4. 

'  McCoj  -  Prodr.  Zool.  Vicl.,  l,  1879,  pi.  33   not  verj  good). 
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Till-  lower  jaw  is  longer  tlmn  tbe  upper.  A  broad  band  of 
villiCunn  t««th  in  both  jaws,  tbe  innenoost  ones  being  the  lai^^t 
A  very  long  band  on  each  palatine,  and  a  large  pat«)i  on  the 
vomer  which  sends  baclcwaitls  two  other  purallel  rows.  All  the 
inner  tt^tli  ure  larger  than  those  of  the  jaws.  The  maxillary 
reaclieu  aliuuHt  to  the  front  margin  of  the  orbit.  Gill  membranes 
unite<l  to  the  isthmus,  without  a  free  fold,  and  separat*^  by  a 
Hpace  equal  to  half  the  tnterorbital  width. 

Above  tbe  lateral  series  of  plates  and  posterior  to  the  first 
dui'.tal  fin,  are  some  widely  scattered,  thin,  cycloid  scales,  almost 
entirely  imbe<lded  in  the  skin.  On  the  caudal  peduncle  they  are 
more  numerous,  ovei'lapping  and  smaller.  The  large  lateral  plates 
are  roughened  by  a  number  of  uiinutely  denticulated  ridges  rndi' 
ating  from  the  large  blade-like  spines,  which  latter  increase  in 
size  backwards.  The  pores  of  the  lateral  line  are  placed  below 
the  middle  of  these  spines,  and  there  are  no  smaller  secondary  spines. 
The  hinder  edges  of  the  plates  are  smooth  and  deeply  cleft  in  the 
middle. 

The  spines  of  tiie  first  dorsal  are  slender,  the  second  being  the 
longest,  1-38  in  the  snout  (this  fin  is  malformed  in  the  larger 
specimen,  the  measurement  being  therefore  taken  from  tlie  smaller 
one).  The  second  dor>Al  ray  is  the  highest  and  more  than  once 
and  a  half  longer  than  the  highest  (7th)  anal  i-ay.  The  anal 
commences  beneath  the  2nd  or  3rd  dorsal  ray  and  terminates  far 
behind  that  fin.  Caudal  almost  truncate,  the  upper  ra)-s  a  little 
longer  than  tbe  lower.  The  four  lower  pectoral  rays  are  free 
except  for  a  low  membrane  at  their  extreme  base.  They  are 
thickened,  and  longer  than  the  rays  above  them.  The  following 
one  or  two  rays  may  be  also  simple  but  are  joined  by  membrane 
to  their  tips.  The  ventrals  are  inserted  well  in  advance  of  the 
pectorals,  the  rays  increasing  in  length  backwards.  Both  specimens 
have  a  smntl  anal  papilla. 

Colours  in  life  pinkish  yellow  above,  white  beneath.  Dorsals, 
caudal  and  pectorals  pinkish,  the  latter  finely  edged  with  white. 
The  vertical  fins  and  tail  with  darker  markings. 

I  have  pleasure  in  associating  with  this  fish  the  name  of 
Professor  \V.  A.  Haswcll,  the  leader  of  the  enpedition. 

This  species  is  closely  allied  to  //.  plaUtjihry*,  Jord.  and  Evenn., 
but  appears  to  be  distinguished  by  '\\a  different  fiii  formula,  the 
character  of  the  lateral  plates,  the  lower  pectoral  rays  being 
divided  to  their  base,  and  by  the  shape  of  the  snout. 

Typo  430  mm.  long,  from  800  fathoms,  tliirty-fit'e  miles  east  of 
Fort  Jackson.  One  other  specimen,  340  mm.  long,  taken  with  the 
type. 
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B.— CRUSTACEA. 

The  trawl  obtained  tliree  s[(pci(',s,  two  of  whicli,  LiUitHlapint 
petlerdi,  Grant,  and  Fuii(Udii»  niartiiu,  A.  M.-Edw.  are  dealt 
with  here.     The  tlurd  in  reservi^  for  further  consideration. 

LATIIEILLID^. 

Latheillophis   PETTERDI,   <lrn>U. 

(Plate  Ixv.). 

LalreiU»t>-'i-'  ytlrrdi.  Grant,  Proo.  Linn.  Soc.  N.  8.  Wales,  xxx., 
1905,  p.  :il7,  pi.  X.,  fig.  2. 

A  giant  t>p<«imen  with  a  carapace  measuring  79  mm.  long 
enabloH  me  to  add  furth;.-r  details  to  the  original  description  of 
this  Hpecien.  It  is  h  male,  and  thoug))  pntsenting  chara'jteri) 
markcxJly  different  from  Grant's  description  and  figure,  a  com- 
parison with  the  type  in  the  Museum  collection,  whic)i  is  only 
6'56  mm  long,  convinces  me  that  it  is  t)ie  adult  of  this  species. 
The  following  is  n  description  of  the  specimen. 

Carapace  subtjuadrilateral,  but  the  width  across  the  hepatic 
regions  narrower  than  the  hinder  margin  ;  the  length  bi  the  base 
of  the  rostral  spine  very  little  more  th»ii  the  gi'cutest  bi-eadtit, 
which  is  behind  the  middle  of  tbe  length.  Si(ies  vertical,  the 
greatest  depth,  which  is  at  the  base  of  the  cheliptxN,  just  half  the 

Hostml  Kpine  slightly  deflexei],  about  half  as  hmg  its  the 
supi'aoculai'  spines,  its  base  broad  and  ilepii«sed.  Supraoculars 
uptilh^  and  anned  with  two  si>ines,  the  one  nearest  the  base 
directed  outwards  and  upwards,  and  the  other  outwaHs  only. 

Whole  carajwice,  with  the  exception  of  the  fn)ntal  and  hepatic 
regions,  covered  with  small  granules  which  are  more  numerous 
along  the  lateral  and  posterior  margins.  Regions  moderately 
well  defined.  The  mid<lle  and  medio -lateral  partK  with  deep 
grooves.  Linea  anomurica  distinct.  Epigastric  region  with  two 
large  sub-spiniform  granules,  and  smaller  approximated  ones 
between  them.  Proto-,  meso-,  and  mebigastric  regions  each  with 
a  large  tubercle,  that  of  the  fii-st-named  being  spiniforra  and  the 
anterior  of  a  series  of  six  arranged  parallel  with  the  si<les  of  the 
carapace.  Cardiac  and  cpibranchial  regions  prominent,  with 
larger  (worn)  tubei-cles.  Hepatic  i-egion  inflated,  with  three  large 
mamrailiform  spines  above  and  tlii'ee  smaller  ones  below.  A 
eimilar  spine  at  the  anterior  hepatic  angle  and  another  above  the 
base  of  the  antennte. 
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Eye-stalks  Icbb  than  li»lf  the  length  of  the  supraocular  spines, 
which  <lo  not  conceal  tliein  from  dontal  view  ;  eyes  very  large, 
though  comparatively  sniiiller  than  those  of  the  young  specimen. 

Coxie  mid  ischi:!  of  all  the  pereiopoda  with  tipinifomi  granules 
below.  Meri  with  spines  on  both  margins  which  are  Urgent 
behind,  and  each  armed  diHtally  with  a  strong  spine  above ;  their 
hinder  and  lower  surfaces  bespread  with  spiniform  granules. 

ClielipeilH  about  2J  the  length  of  the  carapace  and  slightly 
more  than  half  that  of  the  Ihiixl  pair  of  ambulatory  legs.  The 
carpus  is  granular.  Hand  very  large  and  swollen,  only  a  little 
deeper  than  thick  and  co^'ered  on  both  inner  and  outer  faces  with 
very  small  rounded  granules,  the  largest  of  which  tend  to  form 
iwws.  Fingers  curved  inwai'ds,  with  widely  spaced  tufta  of  short 
bristly  hairs,  the  mobile  finger  with  a  large  blunt  tooth  near  the 
base. 

Ambulatory  legM  of  the  firMt  to  third  pairs  with  the  carpus 
almost  smooth.  The  propodus  is  roughened  with  minute 
forvvaitlly-directed  spines  wliich  are  most  numerous  below. 
DaetyluH  with  five  rows  of  spinules  of  which  two  are  above,  one 
on  eacli  side  and  one  below. 

Last  pair  of  legs  much  shorter  than  the  proceeding,  a  little 
longer  than  the  chelipeds.  Pnipodus  short  and  broad  with  four 
slender  spines  placed  close  together  on  its  hinder  margin,  into 
which  the  very  small  dactylus  closes. 

The  iwhium  and  merus  of  the  maxilipeds  are  very  long  and 
narrow  and  coarsely  granular.  Their  inner  mai^ns  thickly 
clothed  with  long  briHtles.  The  following  joints  smooth  and 
cylindiical.     Exopodite  slender,  its  basal  portion  granular. 

All  seven  segments  of  the  abdomen  are  distinct  and  faintly 
granular,  and  completely  covering  the  space  between  the  bases  of 
the  maxilipeds  and  legs.  The  middle  line  of  segments  1-6  is 
raiseil  and  on  14  bears  a  small  spine.  Segments  3,  4,  and  6  liave 
also  small  spines  on  either  side  of  the  raised  poilion. 

Colour  in  general  pink,  the  carapace  becoming  whitish  on  the 
sides.  Eyes  orange  aliove.  Hands  dark  yellow,  separated  from  the 
black  fingers  by  a  white  interspace.  Distal  end  of  the  joints  of 
the  ambulatory  legs  and  the  dactyli  rose-colour,  the  latter  with 
rows  of  yellow  spines. 

The  most  striking  diflei'ences  between  the  young  and  adult 
specimens  are,  in  terms  of  the  latter,  the  broader  and  much  less 
I) uadri lateral  form  of  the  oarapjice,  and  the  less  prominent  hepatic 
regions  ;  the  granulations  and  spines  of  both  carapace  and  legs 
though  much  .sti-ongttr  and  nioix-  numerous,  are  not  so  long  in 
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proportiun.     The  two  terminul  joints  of  tlie  last  pair  of  legs  are 
also  tees  modifieil  tliaii  in  the  young  Rpecimen. 

PANDALID^. 

PANDAtUS  (plesionika)  martiu»,  A.  M.-Edn: 

I'undidna  (Pk-iioHika)  viartim  (A.  M.-Edw.),  Alcock,  Cat.  Crust. 
"InveHtigAtor"  190!,  p.  95.  Rathbun,  Bull.  U.S.  Fish  Ckimm., 
1903(1906),  pt,  iii,,  p.  914. 

A  large  serieit,  agreeing  well  with  Alcock's  detailed  description. 
Thin  species  was  dredged  by  the  Challenger  at  Station  164a  off 
SJydney,  in  1,200  fathonis,  while  it  has  also  been  recorded  from 
various  localities  eastward  to  the  Kermadec  and  Hawaiian  Islands 
and  we.it  through  the  Indian  Ocean  to  the  Mediterranean  Sea. 


CtELOBHTircHUB  FASCIATUS,  Gunlker. 

As  the  foregoing  was  passing  through  the  press  I  received  the 
following  letter  from  Dr.  O.  A.  Boulenger  regarding  the  type 
specimen. 

"You  are  perfectly  right  in  suspecting  the  sftecimen  of 
CoelorhyneAua /tweutttu  figured  by  Giinther  in  the  "Challenger 
Report"  to  have  a  mutilated  tail.  Its  companion  has  the  tail 
intact,  and  i"!  therefore  longer  and  ends  in  a  fine  point,  as  normal 
in  the  Macrourua.  I  have  besides  seen  several  furtlier  specimens 
obtained  off  the  Cape  of  Good  Hope  by  Dr.  Gilchrist." 
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THE  RESULTS  of  DEEP  SEA.  INVESTIGATION    in   thb 

TASMAN  SEA. 

II.  -THE  EXPEDITION  of  thb  "  WOY  WOY." 

2. — M0LLU8CA  FROM  Eight  Hundred  Fathoms,  Thibty-fivk 

Miles  East  of  Sydney. 

£y  Chakles  Hbdlbv. 

(Plates  IxvL-lxvii.). 

In  continuation  of  the  biological  examinatiou  of  the  oceaii 
floor  off  Sydney  conducted  by  Profes.sor  W.  A.  Haswell  with  the 
aid  of  a  grant  from  the  Royal  Society  of  London  (as  detailed  ante 
p.  271)  an  excursion  was  mode  in  the  "  Woy  Woy,"  on  October 
26-27,  1906.  We  proceeded  thirty-five  miles  front  the  coast,  and 
lowered  the  bucket  dredge  in  an  estimated  depth  of  800  fathoms. 
It  returned  nearly  full  of  green  ooze.  '  When  the  whole  load  was 
washed  through  a  sieve  of  thirty-foui*  to  the  inch,  hardly  more  than 
a  cupful  was  retained  of  shells,  foraminifera,  or  such  solid  bodies. 
The  only  thing  alive  was  a  Tubicolous  Annelid.  FVom  shallower 
depths  of  about  a  hundred  fathoms,  ten  times  as  much  matt«r 
would  be  left  in  the  sieves.  So  large  a  proportion  of  silt  to  shells 
seems  to  indicate  that  depoiition  is  here  proceeding  rapidly.  I 
should  also  liave  inferred  that  tlie  deposit  of  such  tinely  divided 
matter  implied  a  perfect  calm,  but  my  friend  Mr.  G.  H.  HalHgaii 
who  has  given  these  pmblems  special  attention,  does  not  consider 
such  a  deduction  necessary. 

On  the  other  hand  the  flagella  of  the  antennte  in  an  undeter- 
mined prawn  from  this  horizon  extended  for  more  than  throe  and 
a  half  times  the  length  of  its  body,  Mr.  A.  R.  McCulloeh 
suggests  that  this  enormous  dcvetopement  would  be  nmnageable 
only  in  absolutely  still  water. 

Both  species  and  individuals  were  less  abundant  than  in  the 
.samples  of  sea  bottom  previously  examined.  About  sixty  different 
kinds  of  shells  were  separated,  about  a  third  of  which  are  new. 
Kroni  these  the  fi>llowing  are  selected  for  description. 

1  for  on  arraimt  of  our  glauconile  ilepoeilB,  tee  Collet  nttd  Lee — Piw.  Boj. 
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LlOTlA    CAPITATA,   «/),    ii/ir. 
(Plftte  Ixvii.,  fi^.  13,  U). 

Shell  niinute,  subdisooidal,  sp'uf,  nlightly  elevate,  umbilicus  wide. 
Colour  cream.  Wlioria  three.  Protoeoneli  of  a,  whorl  and  a  half, 
tilted  and  inflated.  Last  whort  scarc-ely  in  contact  with  its  pre- 
decessor, at  last  deeply  descending.  Sculpture,  ahai-p  projecting 
ring  ribs,  widely  spaced  on  the  last  half  whorl,  hut  crowded  on 
tlie  penultimate,  the  interspaces  and  protoconch  smooth. 
Aperture  oval,  oblii|UR,  entire,  downwardly  directed,  fortified  by 
a  prominent  ring  varix.  Height  06,  major  diam.  IS,  minor  diam. 
0-9  mm. 

A  single  specimen. 

The  present  is  closely  related  to  Bi/mnlia  pfmambuwnitiii,^ 
with  which  the  apex  especially  associates  it,  but  from  which  it 
differs  by  being  about  half  the  si7«  and  not  involute.  Though 
these  are  not  typical  Ludia,  that  genus  seems  to  harmonise  better 
with  their  appearance  than  does  /iifronfia. 


TuRItlTBU.A   CltBIALIS,   Ji^.    nov. 
(Plate  IxviL,  fig.  19). 

Shell  very  small,  turrited.  Colour  palectvam.  Whorls  eleven 
including  a  protoconch  of  two  rounded  whorls.  Scutptui-e,  the 
third,  fourth,  and  fifth  whoila  have  a  single  smooth  spiral  rib 
running  between  the  centre  of  the  whorl  and  the  lower  suture. 
From  the  sixth  whorl  onwnitls,  this  spiral  develops  conspicuous 
gi-ains,  about  fifteen  Ui  a  whorl,  but  finally  these  become  obsolete 
behind  the  aperture.  From  the  Heventh  to  the  last  whorl  two 
narrow,  wide  space<l  smooth  spiral  lyrae  revolve  above  the  bead 
row.  Five  low  spirals  ornament  thebas«^  Aperture  defective  in 
all  examples  seen,  but  the  dii-ection  of  growth  lines  indicate  a  deep 
median  sinus.     Length,  7,  breadth  295  mm. 

Several  specimens  from  HOO  fathoms. 

In  size  and  shape  this  resemblt's  7'.  cn'niiJ'Ua,  Itonald,'  but  differs 
in  the  spiral  sculpture. 


*  Wstaon— Chsll.  Hep.,  Zool.,  iv.,  1886,  p.  137,  jil.  I'm.,.!.  13. 
'  Uonald— Proo.  Mslacol.  Soc.,  i».,  1900.  p.  52,  pi,  i.  f.  2. 
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(Plate  Ixvii.,  fig.  15). 

Shell  small,  ovat^,  tupited  rimat^.  Colour  cream.  Whorlx 
five.  Scolptui-e,  two  apical  whorls  smooth,  remainder  with 
elevate,  distant,  arcuate,  I'adial  fibs,  thirteen  to  a  whorl,  which 
gradually  vanish  on  the  batte.  lilong  the  summit  of  each  whorl 
I'uns  a  broad  spiral  band  linking  together  the  tops  of  the  ribs.  A 
few  (six  or  seven)  raised  spiral  threads  traverse  the  hose  and 
periphery.  Aperture  broadly  ovate,  inner  lip  reflected.  Length 
2-95,  breadth  1-85  mm. 

A  few  specimens. 

The  present  seems  shorter  and  broader  tlian  R.  aciUieonlaUi, 
Dall., '  t«  which  it  has  a  strong  general  rcKemblance. 


FVRISNB   BAQVLONICA,   «p.  1U>V, 

(Plate  kvii.,  fig.  16), 

8hell  small,  solid,  glossy,  conical,  apex  pointed,  base  contracted. 
Whorls  five  and  a  half,  the  tower  nari-owly  but  sharply  tabulate. 
Colour  cream.  Sculpture,  the  protoconch  conaiating  of  a  whorl 
and  a  half  is  smooth  and  very  glossy,  the  next  whorl  is  duller 
with  incipient  ribbing.  On  the  last  three  whorls  there  are  strong 
widely  spaced  perpendicular  ribs,  which  on  the  penultimate 
numt>er  fourteen.  Below  the  periphery  they  gradually  vanish, 
above  they  terminate  in  a  blunt  point,  the  aummitn  are  linked 
together  by  an  indefinite  spiral  cord.  The  anterior  extremity  ia 
scored  by  six  fine  spiral  grooves.  Aperture  oval,  feebly  denticul- 
ate within  the  outer  lip,  on  the  columellar  wall  a  thick  callus 
layer.     Length,  55,  breadth  2-5  mm. 

Three  imperfect  specimens. 

Pyreiie  strui\  Watjwn,"  appears  t«  reiemble  this  but  is  larger, 
without  the  denticules  in  the  apei-ture  and  has  a  different  apex. 

It  is  curious  that  four  widely  diffecently  species  of  the  collection 
before  me,  viz.,  P.  babylonica,  Riseoa  profundior,  Mitra  miranda. 
Smith  and  Dril/ia  chnlhngeri,  t'mitli,  affect  the  same  style  of 
ornament. 


•  Dall— Bull.  Mus.  Comp.  Zool..  iriJL,  18B9,  pi.  lii.,  f.  10. 

•  WaUon  -  Chall.  Rep.,  Zool.,  it.,  1686,  p.  237,  pi.  liii.,  f.  2. 
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Arcularia  uiPSACotDes,  k/j.  >wv. 

(Plate  Ixvii.,  fig.  21), 

Shell  ovate,  rattier  thin,  remarkably  tubulate.  Wliorla  eight 
of  which  half  aru  comprised  in  the  piutoconch.  Colour,  cream, 
except  the  protoconch  which  is  pale  purple.  Sculpture,  protoeonch 
conical,  amooth,  with  a  peripheral  keel  which  is  just  exposed  above 
the  Huture  of  the  succeeding  whorls.  In  the  adult  whoria  upiral 
threads  reticulate  radial  ribleta,  pi-oduciiig  sharp  tuberculate 
granules  at  the  point  of  intersection,  on  the  last  whorl  thei-e 
are  eleven  spirtLtx  and  twenty-two  radialn,  both  cease  on  the  base 
and  vanish  on  the  subsutural  shelf,  the  radiala  mount  the  spire 
obliquely,  between  the  riblets  are  tine  I'odial  threads.  Behind  the 
canal  a  broad  furrow  encircles  the  base.  The  aperture  is  without 
the  thickening  usual  in  the  genus,  which  gives  an  unfiniahed 
aspect  to  the  shell,  outer  lip  sharp  and  denticulate  by  the  external 
sculpture.  Three  rest  stages  on  the  last  whorl  are  indicated  by 
thin  lamellje  followed  by  grooves.  A  thick  callus  layer  is  spread 
over  the  inner  lip.  Canal  veiy  short,  recurved,  the  truncate  base 
of  the  columella  bent  outwards.     Length,  1 2,  breadth  8  mm. 

Tliis  species  appears  to  be  abundant  and  wide  spread  in  deep 
water.  Besides  the  present  station  in  800  fathoms,  it  was  taken 
in  plenty  by  Mr.  W.  F.  Petterd  and  myself  in  2150  and  300 
fathoms.  It  was  misquoted  in  ouv  report  (ante  p.  2 14)  as  Iftmrn 
jotAdOrteiwid,  Q.  &  G..  Dr.  J.  C.  Verco  has  shown  me  examples 
of  A.  dipaiK^mlpg  which  he  <Ire(lge<l  in  deep  water  off  the  coast  of 
8.  Australia. 

Of  published  species  the  nearest  ally  is  jVuswa  ephamitln, 
Wateon,'  from  deep  water  off  New  Zealand.  The  novelty  is  of 
smaller  size,  with  smaller  and  more  numerous  granules. 

The  familiar  Xa»aa  of  Lamarck'  is  not  here  employed  because 
Dr.  W.  H.  Datr  has  pointed  out  that  Xm»a  was  earlier  used  by 
Bolten"  with  a  dif^e^e^t  meaning,  namely  for  the  group  of 
Suecinitm  gfrlum,  Brugui^re,  generallj"  known  by  Adams'  name 
of  lopns. 


•  WatMn— Chall.  Rep..  Zool.  iv.,  tB86  p.  187.  jil.  li. 
'  Lamarck—Ueni.  Soc.  Hist,  Nat.  Paris,  1799.  p.  71. 
"  Dall  -Joum.  of  Conuh.,  li..  190H.  p.  295. 
'  Bolt«n— Hiu.  Bolten.,  (2),  1798,  p.  132. 
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EpITONIUM    BKLLIC08UH,  tp.   twV. 

(Plate  Ixvii.,  fig.  18). 

Hliell  slender,  turrited,  impcrfurate.  Whorls  eight,  first  three 
smooth  and  tightly  rolled,  remainder  so  untwiflted  that  tJie 
volutions  are  only  connected  by  the  tips  of  the  lamellie.  Colour, 
millt  white.  Sculpture,  thin,  outstanding,  rather  curled  lamellv, 
which  on  the  final  whorl  amount  to  Bcventeen,  on  the  shoulder 
angled  and  produced  in  a  sharp  point,  thence  crossing  the  whorl 
obliquely,  end  applied  to  that  of  onv  of  the  proceeding  whorl  and 
thus  mounting  the  spire  obliquely  and  continuously.  Between 
the  laniellit  the  nliell  is  quite  smooth  and  glossy.  Aperture  Bub- 
circular,  lip  reflected,  the  uut«r  one  developing  the  usual  shoulder 
angle,  the  inner  spread  over  curled  ends  of  the  basal  lamelln. 
length,  7-5,  breadth,  3  25  mm. 

A  few  specimens  from  800  fathoms  and  others  from  250  fathoms 
twenty-three  miles  east  of  Sydney. 

The  novelty  is  related  to  A".  jnJci-giniiiim.  Forbes,'"  but  is 
distinguished  by  the  expanded  spiny  lamellie  and  consequent 
angle  at  the  shoulder. 

Tlie  name  Smlaria  for  this  genus  has  been  generally  abandoned. 
In  substituti<m,  Smia  has  been  advanced,"  but  the  anonymity  of 
the  Catali^uo  in  which  it  appeared  is  fatal  to  its  acceptMce. 
Granting  this  it  is  necessary  to  fall  back  on  Bolten's  Epibmium,'* 
nKOKiiiwd  by  l)e  Boury"  and  others  as  applicable  to  the  genus. 


CANrKi.LAHiA  scoBiNA,  }lt4Uy  aiiit  Putlprd. 

CawHiiria  wMuti,  Hcdley  and  Petterd,  ant',  p.  223. 

This  specicH  ilid  not  occur  in  the  800  fathom  haul,  but  is  now 
intiiiduced  ti>  n-mark  on  synonomy.  Since  last  writing  on  deep 
sea  shells,  I  huvp  had  nn  opp<)rtunity  of  comparing  an  example  of 
V.  urobilin,  Sxiim  Ki)  fathoms,  olF  Karrabeen,  with  the  type   of 


'"  Forbes    Voj.  •'  lUttlesiialu',"  ii.,  1B52,  p.  383 
II  MelvUl-  .Ioi,r:i.  of  Vonch..  ..,  ItKM.  p,  3*>. 
"  Billti.     Miie.  Boll.,  (2),  17HK.  p.«l. 
"  J)e  llmirv-  Moii.  d.-.  Suli.ii.-,  ISWi,  y.  >. 
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Caiicellaria  micro,  Tate,"  in  the  Tate  Collection,  University 
Museum,  Adelaide.  The  fossil  bae  more  an<l  liner  Hpiruts,  but 
weaker  rndials.  In  size,  shape,  and  other  respects  they  are 
identical.  My  conclusion  is  that  the  recent  C.  gciibuta  may  be 
regarded  as  a  slight  variation  of  the  fossil  C  micra. 


Fhiline  oaciTANS,  »p.  nov 

(Plate  Ixvii.,  fig.  17). 

Shell  small,  opaque,  moderately  solid,  oblong-ovate.  Spire  not 
concealed,  plane,  of  two  and  a  half  rapidly  increasing  whorls, 
separated  by  a  deep  sutural  furrow.  Sculptured  by  spiral  rows  of 
small  close  punctures,  radially  undulate  with  rather  coarse  incre- 
mentallinea.  Colour,  pale  yellow.  Aperture  very  large,  rounded 
anteriorly.  Columella  with  a  heavy  callus.  Outer  lip  free  at  the 
vertex,  ending  in  an  acute  angle.       Length,  2,  breadth,   1*6  mm. 

A  single  specimen  from  SOO  fathoms.  On  recontidering  the 
species  noticed  (ante  p.  288)  as  P.  tvapesia  from  HO  fathoms  off 
Narrabeen,  1  find  that  these  specimens  belong  to  the  present  form. 
Philine  Irapfzta,  Hedlev,"  is  related  but  is  narrower,  thin,  and 
possessess  a  distinct  ana  characteristic  angle. 


(Plate  Ixvi.,  fig.   1\ 

fcholl  small,  smooth,  inequilateral,  moderately  inflate<l,  the 
rostrum  not  diilerentiated  from  the  remainder  of  the  valve,  with 
a  slight  pearly  ahecn.  Colour,  olive-buff.  Umbo  prominent, 
anterior  and  ventral  mai'gins  rounded,  posterior  dorsal  mai'gjn 
concave.  Hingewith  lOposteiiorandSanteriorteeth.  Specimen 
drawn  is— height,  2-85,  length,  425  ;  depth  of  single  valve  115 
mm.     Another  fractured  valve  is  4'I  mm.  high. 

Numerous' separate  valves  from  800  fathoms. 

The  novelty  approaches  Lfda  oblonya,  Pelseneer,"  from  the 
Antarctic,  but  is  less  pointed  posteriorly. 


"  Tttto  -Tram.  Roj.  9oc.  8.  Austr..  v.,  1889.,  p.  168,  pi.  i.,  t.  H. 
"  Hcdley— Proc.  Linn.  Soc.  N.  8.  Wiiei,  iivi.,  l»Ol,  p  704. 
'"  I'eI.eneer-  Result  V.  j.  "Belgira,"  Moll,  1903.  p.  23,  pi.  tI.,  f.  79-80  (u  L. 
aalarlira,  p.  fift). 
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Leiia  POBTia,  xp.  tiuv. 
(Pl«te  IxvL,  fig.  2.  3). 

ijliell  KoiuH,  solid,  Hmootli,  nearly  e^guilat^iiil,  subtriangular, 
ratlier  inflated.  Culour  cr«ain.  Sculptui-e  delicate  gi-owtli  lines. 
Itohti'uiii  »ihi)rt  and  bruad,  with  an  angular  ridge.  Dorsal  mar- 
gins moi'ting  at  an  acute  angle.  AntPiior  and  vt^ntral  mar^ns 
I'uuniled.  Hinge  with  twelve  teeth  on  each  tiiile.  Height,  3'7  ; 
length  4-:^;  depth  of  single  valve,  l-4.'i  mm. 

Several  separate  valvee. 

This  >!|X'cies  appear's  to  belong  t«>  the  Hul>-genus  ./M/Hfi-i-irt." 

NUCI'LA    DILKCTA,    Sniit/i. 

A'iKiiln  liil'-rln.  Smith,  Pnx:.  Zoiil.  Sot,  IK91,  p.  442,  pi.  xxxv., 
f,  23. 
Of  eonmion  occurence  in  the  vicinity  of  the  type  locality  is  a 
Niicnifi  which  coincides  with  the  account  of  yucu/a  diUcta  and 
which  is  accordingly  identified  as  such.  But  this  involves  adding 
,V.  dtlfnta  to  the  synonoiny  of  Xneida  oUiqtut,  Lamarck,  the 
nomenclature  of  which  was  discussed  in  dealing  with  the 
"Thetis"  nioUuKCft.'" 

CUSPIDARIA    ALVKATA,   «;>.    «ov. 

(Plate  Iwi.,  fig.  6). 

Shell  much  inllated,  nearly  e<)uilateml,  umbo  prominent,  dorsal 
margin  riither  straight,  ant«i'ior  perpendicularly  truncate,  ventral 
|-i>unde<t,  posterior  scarcely  sinuate,  rostrum  hardly  apparent. 
Colour  eivam.  Sculpture,  medially  there  are  faint  radiating 
impressed  lines  which  vanish  on  th(!  anterior  quarter,  but  pos- 
teriorly gradually  pnsii  into  deep  and  wide  furrows.  These  fur- 
rows notch  the  maigin  and  ai'e  parted  by  sharp  elevated  ribs  of 
which  about  ten  are  stronger  than  the  rest,  the  broadest  furrows 
contain  each  a  small  interstitial  riblet.  Except  the  smooth  umbo 
the  whole  surface  is  over-run  by  fine  close  concentric  threads 
which  l>ead  the  ci'ests  of  the  ribs.  Length,  9-5  ;  height,  l^  ;  depth 
of  single  valve  3  mm. 

A  single  valve  and  a  few  fi-ogmenta  were  procured. 
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Tile  posterior  radial  ribbing  recalls  C.  alcocki,  Smitli"'  fi'um  the 
Bay  of  BenRsI,  ftom  which  the  abbreviated  rontrum  rfiadily  dis- 
tinguished thp  Auutraltan  species. 


Thyasira  alhiiirna,  xp.  mw. 

(Plate  Ixvi.,  fig.  4,  5). 

Shell  iiiiiiuU',  rather  higher  than  long,  translucent  with  faint 
growth  lines.  Anterior  mai'gin  slightly  sinuate,  ventral  ratlier 
itti-aight,  posterior  rounded.  Fold  ahno^it  obselete.  Umbo  pro- 
minent, median,  incurved.  MuHcle  stars  o{MU)ue,  solid,  projecting 
above  the  interior  surface  and  viriible  from  the  outside.  Height, 
2  ;  length,  I  9  ;  depth  of  single  valve,  075  mm. 

A  few  separate  valves. 

This  species  is  very  distinct  from  any  yet  recorded  from 
Australia.  It  appears  to  belong  to  the  sub-genus  Axinnliis,"' 
characterised  by  the  absence  of  the  fold,  but  is  narrower  with 
more  prominent  umbo  than  any  referred  to  that  group.  The 
white  cheeks  of  the  opaque  adductor  scars  contrasted  with  the 
ti'ansluccnt  shell  are  a  convenient  recognition  mark  for  the 
species. 

LuCINA    INDUTA,    sp.    trOv. 

(Plate  Ixvi.,  fig.  II,  12). 

Shell  minute,  very  thin,  brittle,  glossy,  white,  concealed  beneath 
a  thick  hard  brown  mass  which  cakes,  cracks  and  splits  off  when 
dry.  In  shape  subcordate,  rounded  anteriorly,  subangled  pos- 
teriorly, beaks  prominent  incurved.  Lunule  absent.  Sculpture, 
irregular  concentric  undulations  and  striations.  No  muscle  scars 
visible.  Hinge,  the  valve  margin  is  produced  under  the  umbo  to 
simulate  a  cardinal  tooth,  the  ligament  occupies  a  narrow  groove. 
Length,  3 ;  heiglit,  '2-65  mm. 

Several  complete  specimens,  from  800  fathoms. 

As  usual  with  thin  shells  the  muscle  scars  are  invisible,  indeml 
so  few  salient  characters  are  presented  that  the  systematic  position 
of  the  species  is  uncertain.       Possibly  it  may  enter  Vatieinaria."' 


■»  Siiiilh     Aim.  Miig.  Nal.  Hint.,  (fl),  li*.,  1894,  p.  170,  pi.  v„  f.  ( 
»  Vcrrill  sncl  Biifh-Proc.  U.  8  Nat.  Mua  ,  ix..  1H98,  p,  790. 
"  l)all-l*roe.  V.  S.  Not.  Mii».,  i»iii.,  1901,  p  830. 
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T(JK<tUBTIA    INTEGRA,   »p.    tWV. 

(Plate  IxvL,  fig.  7,  «,  9,  10). 

Shell  aniatl,  moderately  solid,  rather  inflate*!,  nearly  equilateral, 
oblong,  liighei'  beliind  tlum  before,  dorsal  margin  straight,  anterior 
and  posterior  rounded,  ventral  slightly  siiiuated.  Colour  cream. 
Umbo  inflated,  prominent.  A  slight  shallow  median  sulcus  exter 
nally.  Sculpture  :  fine  irregular  incremental  hnes.  Hinge,  a 
narrow  external  ligament,  no  latei'al.s,  a  tubercular  subumboDal 
cardinal  and  socket  in  each  valve  Pallial  line  entire.  Height, 
3-5,  length,  6  j  depth  of  single  valve  1-5  mm 

A  few  separate  valvm  were  taken  in  800  fathoms.  My  figure 
and  description  iu  based  on  a  better  example  dredged  in  350 
fathoms,  twenty-three  miles  east  of  Sydney  by  Mr.  Petterd  and 
myself. 

The  generic  allocatiun  of  this  species  liaa  been  a  mitter  of 
difiicnlty  to  me,  and  I  have  taken  refuge,  though  not  with  feelings 
of  secuiity,  in  Titrguftia.  This  at  least  corresponds  to  the  extent 
of  having  a  simple  pallial  line,  no  laterals  iind  one  cardinal  in  each 
valve.  Our  species  is  larger  and  ha»  not  the  short  truncate  pos- 
terior side  of  the  type.  Turquetia  was  proposed  by  Velain"for  a 
small  bivalve  from  St.  Paul  Island  in  the  Indian  Ocean.  Its 
hinge  wok  more  fully  explained  by  Bernard''. 
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BrniAL  Okhemosies,  and  Disposal  o?  the  Dead, 

By   WALTEit    E.    RoTFi,    Mogisttate  of  tin-  Poinui-oon  District, 

Biiti«li  (luiaiiii;   late  Chief  Protector  of  Alwrigiiies,  Queensland  ; 

Co rrenpi Hiding'  Member  of  the  Anthn)poIogical  Society,  Berlinr 

the  Antliiopologicul  Instituto,  London,  etc. 

(Pliiu-s  IxviiL-lxxiv.,  fifis.  r>G.(;o;. 

CONTKNTM. 

Si'ut    1.  JntuKluction. 

2.  Peiinefather  River  C'ei-einonies. 

'J.  Lower  Gulf  of  CarjientRiia  Coast. 

4.  Piincfss  Charlotte  Bay. 

5.  Cape  Bedford. 

6.  Blmimfiehl  River. 

7.  Tully  River. 

8.  Russell  River, 
t).  Boulia  District. 

10.  Cloncui-ry  District. 

U.  Upper  Ueorgina  River  District. 

12.  Rotikhampton  District. 

13.  Brisbane  District. 

I .  The  interpretation  of  many  of  the  gruesome  details  embodied 
in  the  following  pages  will  be  rendei'ed  intelligible  by  bearing  in 
mind  that,  npeaking  generally,  the  main  purport  of  the  ceremonies 
connected  with  the  disposal  of  the  dead  is  to  avenge  the  deceased, 

■  BuUctina  1.8  iacluBire  were  preaeated  Id  both  Hou>e»  of  Porliumsnt  in 
Brisbane  <ne  QiiceTi»lDn<l  ParliBiiientsn'  Papers,  1901.1906),  tuid  aubse- 
quentlj  nrialed  ilnd  publisli<^  bj  i&B  OoTerniiient  Printer  (GFoorgc 
Arthur  VauahaD).  Tlie  collections,  on  which  much  of  the  Hiatter  uon- 
tdHfd  in  ttieee  "Bullrtlne"  depends,  liaving  now  phssad  inW  (Jie 
pocseasion  of  tho  I'mistees  of  tlie  Australian  Miueuin.  Dr.  Both'i  notes 
will  from  time  totiine  Appear  in  the  "  Records." — Editor. 


itizecy  Google 


aiid  by  so  doing,  to  iuaure  the  well-being  of  the  survivors.  Deatk, 
disease  and  accident  are  not  natural  plienomena  in  that  tliey  uiv 
l)elieved  to  be  due  directly  or  indirectly  to  human  agency,-  to 
some  enemy  in  the  fleah  or  apirit^  dooming  the  individuAl  t<r  a 
particular  form  of  death  e.g.  by  lightning,  flood,  spear  :  it  is  this 
spirit  of  the  dead  in  one  form  or  another  that  bringH  all 
their  troubles  and  dangers  to  the  living,  and  hence  the  anxiety  of 
the  latter  to  satisfy  ite  claims  to  the  last  farthing.  Furthermore, 
the  influence  for  good  or  for  evil  of  such  spirits  is  to  be  judged 
from  the  bodies  whence  they  have  been  originally  derived,'  witli 
the  result  that  the  spii-ita  of  women,  children,  in^nn  and  invalid 
old  luen,  whom,  during  life,  the  surviv-ors  had  no  reason  to  fear, 
neeil  not  be  bothered  about  in  the  way  of  ceremonial  to  the  same 
extent  as  is  considered  necessary  with  the  more  virile  of  the  men.'' 
Deceased  warriors  have  to  be  well  propitiated  to  prevent  them 
returning  to  do  evil  to  the  living.  On  these  lines,  the  diffei-cnces 
in  the  funeral  obsequies  depending  upon  the  prowess,  sex,  age,  etc. 
of  the  departed  can  be  accounted  for,  minor  distinctions  in  the 
methods  of  iiolding  the  inquest  and  discovering  the  culprit 
varying  with  the  modifications  in  local  superstitions. 

Again,  this  ignorance  of  the  true  meaning  of  death  leads  to 
difficulties  in  rec<^nising  the  period  of  its  occurrence,'  tlie  exact 
time  of  the  spirit's  release  from  its  fleshy  prison;  thetm  difficultieii 
ai«  all  the  more  excusable  when  it  is  remembered  that  the  spirit, 
vital  principle,'  eto.,  may  be  associated  either  with  the  shadow, 
breath,  heart,aft«r-birtli,  ears  or  nose,  and  hence  can  be  seen,  heard, 
»melt,  etc.  As  a  consequence,  it  comes  about  that  the  decea'ied 
may  speak  and  be  spoken  to,  that  lie  may  be  supplied  with 
victuals  at  the  grave-side,  that  he  may  be  fixed  in  the  best  position 
suitable  to  allow  of  him  watching  the  ceremonial  dances  etc. 
carried  out  in  his  especial  honour,  and  that  he  may  be  decorattil 
to  such  an  extent  as  will  satisfy  his  vanity  to  the  full.  It  thus 
also  follows  that  only  when  the  spirit  has  been  propitiated  anil 
avenged  (by  the  sacrifice  of  another's,  etc.)  tliat  what  i 


'  Bull  5— Socls.  113,  114. 

'  Bull.  5— SecU.  116, 116. 

'  BiJl.  S— Sect.  66  tt  leg.,  74,  eU,. 

'  Bull.  5— Tlic  namee  of  feiiialcB  wlii<^)i   iire   necesearilj  tabu  afttr  <!™tli. 

Sect.  72. 
'  The  ritia  Pitta  natives  ot  Boulia  use  the  eame  word   i-chi  U>  oxprcs*  tlu> 

Tcrbe  to  die,  to  lie  down. 
'  Bull.  5-Stfts.  65lo70, 


mzecDy  Google 


NOHTU    IjUI^KNlSLANU   KTIISoUKAPaY — BOTH.  367 

-the  <,-oq>se  is  fiiinlly  liiaposeil  of  for  fjood  and  alt,  that  the  deceased's 
property  i«  divided,  the  widow  taken  to  wife,  and  the  signH  of 
mourning  discafded. 

The  ))ignificanue  of  the  eating  of  the  body  wholly,  or  in  part,  is 
ceiiAinly  very  difficult  to  undei-sband.  Tlte  practice  is  foand 
indulged  in  by  perhaps  only  the  few  immediate  relatives  to  priLcti- 
eally  the  entire  camp,  while  the  flesh  eaten  may  be  limited  to  that 
of  virile  men  only,  or  again,  male  and  female,  old  and  young,  may 
all  be  partaken  of.  The  natives  will  admit  that  their  feelings  in 
the  matter  ai-e  prompted  by  .sentiments  akin  to  love  and  affection, 
by  hunfc'er,  by  ideaa  of  sanitation,"  by  a  sense  of  punishment  and 
spite,"  and  by  fear."*  Without  any  leading  question,  and  I  have 
made  the  enquiry  over  and  over  again  for  years  pa^t,  I  have  never 
yet  succeeded  in  learning  front  uii  aboriginal,  living  under  native 
conditions,  that  the  individual  who  eats  human  flesh  benefits  in 
any  way  by  acquiring  the  moral  or  physical  qualities  of  the  peiiion 
made  a  meal  off :  no  male,  with  any  respect  for  himself,  would 
wish  to  obtain  the  attributes  of  a  woman  or  child. 

In  all  cases,  the  widow  becomes  ultimately  the  property  of  on<' 
or  other  of  her  late  husband's  group-  or  blood-biflthers."  On  tlii" 
Bloomfield  River  when  a  single  man  dies,  the  woman  to  whom  be 
may  have  l>een  betrothed,  but  not  yet  cohabitated  with,  may  be 
betrothed  again,  or  married  .straight  away.  The  widow,  though 
she  may  lie  fouml  now  and  again  even  after  her  re-raarria;,'f 
wearing  her  late  husband's  necklet,  forehead  band,  ete.,  has 
nowhere  any  legal  right  to  his  property,  chieHy  consisting  of 
fighting- weapons,  which  usually  passes  to  one  of  his  brothers. 

The  deceased's  hut  is  usually  buiTit,  or  taken  to  pieces. 

White  and  red,  one  or  other,  or  both,  are  the  colours  adopted 
by  the  mourners :  the  former  would  seem  to  savour  rather  of 
grief  pure  and  simple,  the  latter  being  nioi'e  significatory  of  the 
avenging  sentiment.  Elsewhere''  will  be  seen  a  description  of 
the  various  decorations  peculiar  to  such  circumstances,  some  uf 
them  donned  only  according  to  the  age,  sex,  rank,  etc.  of  tlic 
deceased  individual,  whilst  others  (such  as  the   cross>shouIder 


*  i.e.  to  prevent  i-iposiirc  of  tlie  btxlj'  with  i-oacomitBot  "  etiiiliing." 

"  Bull.  8— Sct^t.  38. 

">  Safe  in  tlu'  knuwlcd^^c  that  hnring  eaten  tliu  rorpee,  llii-   impuiwibUitj-  of 

itM'lC  or  itn  spirit  returning  to  do  them  harm  ie  attuird. 
"  See  Mnrriagi-.— Widows. 
"  Ste  IMMnition.  -Clirthiiig. 
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oniaiiie(it.i)  wliitli  in  cerUiii  disti-iuts  raay  be  absolutely  distinctive 
of  the  periud  of  mourning  iniiy  iu  otiiei'  m-eax  liave  no  sucb  nigni- 
ficat«ry  importance  wliatever. 

■_*.  On  the  Pennefatlit'r  River,  wliich  is  fairly  typical  of  tlie 
pi-octilunw  usually  followeii  iti  the  upper  portions  of  Cape  York 
Peninsula,  dif&i'ences  in  tlie  buiiai  cei-frnonies  va^  much  with 
the  n^e  and  sex  of  tliL-  individual  concerned.  Old  n)t.-u  and 
woiiu'n,  OH  well  aa  young  wouieu,  are  buiied  within  a  day  or  two 
after  deci^ase  in  the  neighbourhood  of  the  camping^round,  and 
the  camp  shifted.  Children  are  usually  put  out  of  sight  directly 
after  deat)),  though  sometimes  they  may  be  carried  about,  wrapped 
up  in  bark,  until  they  get  diied,  before  being  stowed  away  rather 
than  buried,  among  the  roots  of  a  tree,  in  a  cave,  etc  The  father 
of  the  eliild  does  not  visibly  appear  to  be  much  concerned  over 
its  death,  thuugl)  the  mother  takes  it  to  heart,  and  will  put  on 
niuurnirig  in  the  form  of  shell  necklaces  and  chest  ornaments 
which  apjiear  to  be  used  only  in  the  case  of  deaths  of  infants  and 
children  :  the  necklaces  are  placed  either  ai-ound  the  nock  or  from 
one  shoulder  aci-o<4S  to  1*  opposite  armpit,  and  are  made  of  ^o/en, 
Olira  atnl  ViihimhfUa  shells,  while  the  special  chest  ornaments  are 
manufactured  fiuni  the  pearl  shell,  or  MalUut,  When  young  men 
die  the  body  is  at  once  put  into  a  sheet  of  bark,  bound  round  and 
round,  and  slung  to  a  pole  suppoi-ted  by  two  foi-ks,'^  but  in  the 
neighbourhood  of  Margaret  Bay,  the  body  may  be  slung  up  without 
any  hark  covering  except  a  dilly-bag  or  two  over  the  head  (PI. 
Ixviii.,  fig.  1).  Until  such  time  as  the  corpse  becomes  dried,  the  num- 
ber of  months  depending  upon  the  season,  etc.,  there  is  a  singing 
and  stamping  performance  taking  place  over  it  morning  and 
etening.  The  mourners  both  male  and  female  cover  themselves 
completely  with  charcoal,  and  with  beeswax  stick  on  their  fore- 
lock anything  of  a  red  colour,  usually  either  a  feather  of  the 
Blue  Mountain  Pai-otjuet,  or  (the  women^  a  flower  of  Srythrinn 
venpi'rlHio  :  the  women  in  addition  tie  a  particular  kind  of  fibt«- 
string  (Bull.  2 — Sect.  15)  round  the  belly  and  arms,  this  string 
being  often  coloured  red,  and  on  the  Peninsula  Coast-line,  cer- 
tainly in  the  neighbourhood  of  Pcnnefatlier  River  ind  Margaret 
Bay,  may  wear  a  special  kind  of  cap  manufactured  on  the  same 
pattern  as  tlie  local  dilly-bag  ;  it  is  known  as  a  Nggara 
(NGG)."     While  the  men  sit  or  stand  around  the  slung  corp.se, 

'*  Tlirse  two  forked  iiprighte  oftpn  giTc  tlie  unlj  clue  lo  tlie  i^Iuiith]  retnHins 

icnttercU  aroiiml. 
"  Caiiital  letters  ex]>re8erd  in  this  miimicr  were  iixed  bj  Tit.   R«t1i   throu);li- 

out  the  foniicr  Bulletin*  to  indJiTiitt' nsnipB  of  tlio  rarioui  tribto  Tcfrtrpd 

to,     TliUB  NOG  mrans  tlie  NggonkiKli   Tribe   of  the  I'ennefnthor  and 

Bataiia  RiTen.     See  Bull.  3,  ]>.  3  —Editor. 
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the  women,  advancing  from  a  distance  in  pairs,  k«ep  singing  aiid 
stamping  as  they  appi-oach  :  the  stamping  consists  of  a  simnltan- 
eouH  jerking  movement  of  botli  feet,  tlic  dust  being  thrown  up 
with  each  Jerk.  Tliei-e  is  a  belief  tliat  by  thus  stamping  there  i>< 
ft  chance  of  bringing  the  life,  vital  principle,  etc.,  (the  Ngai  or 
Clip-i")  back  into  the  dead  body  ;  it  is  curious  tu  note  that  the 
women  make  the  same  steps  when  an  individual  has  a  fainting 
fit"'.  If  the  young  man  met  his  death  in  the  water  a  correspiiid- 
ing  dance  takes  place  in  that  elenient,  the  throwing  up  of  the  dust 
witli  the  feet  being  now  replaced  by  the  splashing  of  the  water 
with  the  tiaiid.s.  During  the  intervals  between  the  morning  anil 
evening  ceremonies,  the  women  sit  underneath  the  pole  on 
which  the  corpse  is  tied.  The  body  is  finally  burnt,  with  the 
exception  of  the  head,  the  fibula  bones  (NGG,  pau-uto  or  [Ntu-tu), 
the  sole!)  of  tbe  feet  (NOG,  Ko-e-ana),  and  the  fleshy  poi'tions  of 
the  fronts  of  the  thighs.  Where  the  corpse  is  bunit,  the  nearest 
tree  is  marked  with  a  sloping  vertical  cut,  and  the  camp  shifh-d  : 
it  is  believed  that  when  once  the  body  is  eremateil,  there  is  no 
more  chance  of  the  Cho-i  coming  back  in  the  Hwih,  but  that  it 
hovers  somewhere  about  the  hush.  The  decapitated  head  is 
carried  about  in  a  piece  of  bark,  or  a  dilly-bag,  etc.,  by  the  mothei*. 
Tlie  fibula-bones  ai-e  wrapped  in  matcli-fwx  bean  or  tea-tiec  Iwrk, 
tied  round  and  round  with  fibi'e-twinc  (raddled  or  not)  and 
further  decorated  with  Emu,  Blue  Mountain  Paroiiuot,  Coi^kutoo, 
or  Native-Companion  feathers  (PI.  Ijiix)  :  such  a  pau-to  is  sluug 
either  fi'om  around  the  forehead  so  as  to  hang  over  the  nape  of 
tlie  neck,  or  else  over  the  fore-arm.  The  individual  who  thus 
carries  these  personal  mementoes  is  u  son  of  the  deceased's  sister : 
the  onus  of  pi-eserving  these  relics  may  tlius  fall  upon  two,  thi'ee, 
or  more  men  sometimes.  Furthermore,  the  portions  of  dceeasi-d's 
fle,sb  (thighs,  and  feet)  when  originally  cut  from  tin-  cori)se 
are  baked  in  the  ashes,  and  cut  up  into  little  bits  to  be  eat^'n  one 
or  two  at  a  time  morning  and  evening  by  the  same  individual  or 
individuals  who  are  i-esponsible  for  the  pau-to.  The  eating  jh-o- 
cess  takes  from  two  to  three  months,  sometimes  longer,  to  wniplet*, 
tind  throughout  all  this  period  the  person  ivmains  dumb,  iiiid  is 
(cnpwn  as  te-itima  :  he  is  supposed  to  actually  lose  the  imwer  of 
speech,  and  though  going  about  his  business  ai  usual,  cxjn'esseN 
tiim.self  only  hy  signs,  claps  Ids  hands  if  he  wants  to  attract  otlier 
people's  attention,  n)aiiit)kin.s  the  signs  of  tnouiTiinj^,  and  lets  his 
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Iimr  grow."  But  during  all  tiiis  low  of  speech,  tlio  t^itinM, 
when  done  witli  the  eating  of  tlw  liuman  flesh,  iian  gradnftlly 
iliscoverwl  tlif  niurderpi-  who  doomed  the  deceased,  »iid  by  the 
time  that  he  is  convinoi'd  of  the  i<leiitity,  he  finds  himself  in  the 
cvitre  of  a  gronp  of  ol<l  men  bending  towanU  him  with  their 
f.LCP.s  to  the  ground  :  xpeech  returning,  he  conmiences  with  a 
;:iittural,  then  a  babble,  and  so  gradually  eipreNses  himself  more 
Hiid  more  diittinctly  when  he  gives  his  heareiti  the  name  of  the 
guilty  party.  He  8ub>te>|uent]y  makes  an  ombo,  or  death-4^harm, 
in  the  form  of  three  or  four  bone-needlett''  splintered  from  the 
fibula  which  he  has  been  vanying  with  him.  With  this  ombo 
the  deceased  is  HulMequently  avenged  on  the  murderer,  either  at 
tlie  hands  of  the  victim '«  sister's  aon  an  already  mentioned,  or 
should  a  convenient  opj>ortunity  present  itself,  by  the  victim's 
mother's -fatI»ei''s-brot he r's  son.  Nhould  the  ombo  fail  to  take 
immediate  effect  the  accused  may  have  to  stand  the  ordeal  of 
having  speais  thrown  at  him,"'  and  this  may  lea<l  to  general 
liifhting  and  trouble. 

3.  Down  the  Lower  Gulf  Coast,  <:ij.,  on  the  Lower  Mitchell, 
Nassau,  and  Htaaten  Rivers,  very  little  i-eliable  information  is 
forthcoming  concerning  procedures,  relative  to  the  disposal  of  tlie 
iltttd.  In  targe  measui-e  this  is  due  to  the  natives  being  still  in 
their  piistine  condition,  and  friglitened  of  stmngers,  Kui-opean 
settlements  few  and  far  between,  and  no  interpreters  ai'ailahle. 
As  far  as  my  investigations  led  me,  however,  I  was  satisfied  that 
with  one  or  two  variations,  the  funeral  obsequieaare  run  generally 
speaking.on  the  same  lines  as  at  the  Fennefatliei'  River.  One  such 
variation  is  that  during  the  period  of  discovering  the  individual 
guilty  of  killing  the  deceased,  the  nearei-  relatives  in  place  of  liising 
their  powera  of  speech,  have  to  avoid  eating  red-meats,  <■.(/. 
opossum,  bandicoot,  kangaroo,  cattle,  such  foods  as  iguana,  &v , 
lieing  permissible.  A  singular  i-estrictioii  from  red  meats  liy  the 
iieai-er  i-elatives  lia^  also  been  met  with  amongst  the  Nfaytown 
and  Middle  Palmer  River  Natives  (Koko-minni  Blacks).  Further- 
moi¥,  instead  of  carrying  about  the  deceased's  fibula,  etc.,  or  pau- 
to,  the  avenging  relatives  wear  in  similar  position  an  ornament 
i-ovL-n^l  with  Abriiii  seeds,  which  is  said  to  contain  portions  of 
deceased's  Ae.sh  (PI.  Ixx.)  this  same  decoration  may  < 
thus  become  the  sign  of  a  challenge   to  fight.     This 
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(K>II,  Hn-ji-ila),  on  the  Middle  Palmer  River  is  about  nix  inches 
long,  grtiduatly  enlarging  towards  its  extremity,  formed  on  a  basis 
of  black  cement  nubstaiice  encircled  on  its  upper  half  with  kao- 
j,'ai-oo  twine,  and  studded  over  its  lower  with  Abnis  pmcatoriits 
iir  sometimes  Ade^mntkera  abrotperma  berries.  When  the  berries 
are  not  obtainable,  the  kangaroo  twine  may  l)e  alone  emplojred  ; 
it  '\n  of  course  only  used  by  males. 

4.  At  Pi'incess  Charlotte  Bay,  although  every  effort  is  made 
to  pi-event  a  fatal  termination  to  sickness  or  accident  within 
the  precincts  of  a  camp,  by  remo^'ing  the  moribund  patient  to 
a  distance,  there  appears  to  be  no  compunction  about  bi'inging 
the  corpse  back  immediately  after  death,  and  temporarily  burying 
it  well  within  the  camping  ground.  The  restrictions  of  the  tabu 
lire  applied  to  the  actual  spot  where  death  takes  place.  The  mourn- 
ers, men  and  women,  alternately  sleep  at  and  cry  over  the  grave, 
wear  niouming  belts  (men)  or  chain  strings  (women)  and  cover 
themselves  with  mud.  The  belts,  similar  to  those  at  Cape  IMford, 
are  wound  round  the  waiste,  and  arc  made  of  a  central  core  of 
opossum-,  or  human-hair  string,  around  which  another  twine  is 
tightly  coiled."  The  chain -strings"  are  worn  either  over  one  shoulder 
acixHiS  to,  and  under  the  opposite  arm-pit,  or  else  round  tlie  neck, 
one  individual  thus  wearing  thi-ee  different  sets  at  the  same  time. 
After  some  three  or  four  days,  when  the  friends  and  relatives  who 
have  been  sent  for  are  gathered  round,  the  body  is  e.tliumed,  nnd 
packed  up  in  a  piece  of  bark  the  emls  of  which  overlap  like  a 
tongue,  while  the  sides  are  sewn  across  in  single  boot-lac<;  style.  In 
thisfashion  the  corpse  is  curried  about  from  camptocampfora  long 
period,  many  months  maybe,  indeed  until  such  time  as  the  deceased 
tells  his  brother,  uncle,  etc.,  who  it  was  that  doomed  or  put  hin» 
to  death.  But  should  he  not  choose  to  t«ll,  his  relatives  will  6nd 
out  for  themselves  by  means  of  hair-twine  made  from  hair  removed 
fixim  the  corpse.  As  this  is  being  manufiictui'ed  an<l  i-olled 
and  stretched  along  the  thigh,"  the  names  of  suspected  persons 
ai-e  called  aloud  ;  the  name  at  which  it  breaks  is  that  of  the  pei-son 
who  committed  the  deed.  If  the  individual  thus  detecte<l  lives 
in  Hiimc  other  disti'ict,  the  hajr-twine  is  mended,  forwanled  to  one 
of  the  deceased's  relatives  hi  that  neighbourhotxl  who  takes  his 
I1!^'enge  and  sends  it  back  when  completed,  in  fact  the  return  of 
tiic  twine  shows  that  the  alleged  assailant  has  piLid  the  forfeit 
with  his  life.     On  occasion,  especially  in  the  wise  of  women  and 
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cliildreii,  tlio  inoumfr  will  waU'li  night  after  night  ut  tlie  t;rave 
to  try  and  find  out  tlie  guilty  jmrty.  At  any  mtf,  wlieii  once 
what  is  considered  to  be  suSicient  proi)f  iw  furtlicomin^'  ns  to  the 
t<lentity  of  the  murderer,  he  iii  followed  about  for  many  a  lung 
day,  BO  that  he  should  forget  all  about  it  and  not  have  lits  suspic- 
ions aroused  until  a  suitable  opportunity  oecui-s  for  either  spearing 
or  choking  htm,  especially  when  no  one  else  is  present.  But 
should  the  alleged  culprit  get  Home  private  information  that  he  is 
"  wanted  "  on  the  charge,  so  to  speak,  ho  may  prove  tot)  eutiiiiiig 
and  wide-awake  to  be  caught.  Under  such  circumstunces  he  will 
be  waited  for  some  evening  while  in  camp,  perha}u<  engiige<l  on  a 
corrphboree,  etc.,  when  he  will  be  struck  with  a  speai-  fnini  sonie- 
where  under  cover  of  the  darkness,  or  the  shelter  of  the  Irees. 
On  examining  the  spear  which  has  struck  him,  his  mates  will  see 
that  it  is  mud-painted,  and  by  this  sign  will  i-ecognise  why  he  has 
been  put  out  of  the  way.  If  by  any  chance  the  allegetl  murderer 
should  eventually  escape  vengeance,  the  life  of  liia  mother,  brother, 
or  sist<.'r  will  l>e  forfeited,  and  only  when  such  penalty  lias  l>wn 
paid  does  the  victim's  corpse  cease  its  peregrinations  ti>  lie  [lenn- 
anently  buried  deep  down  in  the  ground. 

5.  Tlie  following  account  of  the  disposal  of  the  detul  at  i^mw 
Bedford  was  written  for  me(I902)inherownlanguRge*'  by  Miilun"' 
one  of  the  black  women  at  the  local  Hope  Valley  Mission,  and 
thanks  to  the  superintendents,  the  Revs.  Pchwarz  and  Poland,  I 
am  enabled  to  xupply  its  free  translation." 

Gurabudo     liama-ngai      duyu      nierelil.       Bania     bieni,     luiuia 

Again  men  death         tell.      Uan  (when)  die<l,  man 

warka  ngainu       ungga-dir-budongo      gum       gauwal       buil<nig«> 

altogether         a  cryingwith-very       and       scream  y-ry 

l)ar-ngal.       Ngamu,  kanal,  dimggur,  l>emor, 

cry.  Mother,     elder-sist«i',   younger-sister,    fathers'  wister, 

gammi,  liabhi,         utiggu  warka  lutcheltcbil.     (iura 

mother's  mother,  fathei's  mother,  tiy     many  t-ry.  .\nd 

mangal   danangan-ngun    kamhul  wudye-go   kundaitdnl ;    yirnibi, 
hand  tbeir-with         belly      violently         strike ;         lips, 

numbul,  kanihogo  galmba.    Gura     bobo-we  walli         dukon 

cheeks,      hewl         too.         And  gi-ound-on  here-and-there  down 


^  Koko-jiinidir,  the  i^mmitr  and  utriictureof  Khich  i«  ilrtiii!ei1  in  Biil 

"  Nutiic  eignifjing  a  Qiisndong. 

"  The  description  given  it  verj  complete,  eicspt  tliat  ifiiititig  wilhtliei 
wliicli  she,  on  account  of  her  *ti,  wss  not  alloncil  Ifl  wi'.  'lliis  |i 
howoTcr,  of  Uie  buriol  scrriee  ia  piven  in  more  detail  in  conniN.-lio 
Ihe  Blooinficld  River  Siitivrs  n  lio  nre  only  sboiil  fiirt;  miles  disliin 
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dadara  gurti  dalmbakabaya  l>obo-we        gura    botio 

go        and    throw  (tlieiiiselven)  down  ground-on       and       Hoil 
dambanbar  mangal-nda,  gui'H  bimal-nda  galmba  Imbo   dabelbil. 

throw       handfi-with,    and     feet-witli      too     gi-ound     kick, 
tiura    bama    mala     wudyego     kaimbalmbal.        Dirainggur  ngai 
And     man     guilty  velieinently  {tliey)  Hcotd.  Old  men 

galnibn    ungga    lwtch<-ltc'hi)    warka,     Gura    daiia    galmbii    gmi 

also         cry  ciy  very.       But     they        too         not 

yimidir  ungga-wc-go,  gari  Iwnia  kaimbalinbal,  galniba  ^li 
xiinilai'     crying- witli,     not      inan  scold,  also         not 

Ijobo-we  dalmbtikabaya  gura  nmngal-nda  dodi  ilanaiigiingo 
ground-on  throw  (tlieniHelveH)  and  Imnds-with  body  their-own 
gahiiba  gaii  kundanda).     Galnibu         gaii        liaina  unggaw(r-gi> 

too      not         strike.  Also      (they)  not      men      crying-for 

kaimbalmbal.     Gurko       beia      dana  twnia  mula,  mako-itadaipi 

Hcitd,       By-and-bye  certainly  they  iiian  guilty,         ulwayn 
ganil-nda    kaimbalmbal.      ITngga      katabatega     pitaigo     daiia 
Hong-with         scold.  Cry     having  bn>k en    a  little      tiicy 

gtuiiai-ga  dudaia.  Oura  dodi  danangan-go  durng-galng-gal ; 
white-clay  for  go  (<)uii;k).  And  l>ody       their  smear; 

dirainggur  galmba  gainai-nda  duiiig-Kulng-gal  nmndal-go.  Gura 
old  men         too    white  clay  with     smear  wnie  only.      And 

nganiu,  jieba  liuria  duyu-wego  ungga  bateliil-liudo,  burlangan 
Miuther,  fatlici'  Ixitli  tlie  dead-for  cry  cry-indw-d,  tbem  ImiIIi 
garaai  banml  niaiulendi,  garko  burla  ilurlng-gaing-gaj  a 
clay  men  feteli,  by-and-bye  those  two  smear  each  other 
gamni-budongo     yitar     kambogo-we      gura      <lodi-we     galmba. 

clay-mucli         put         beail-on  and      l>ody-on         too. 

Bama  yalia  bieni  garka-ngun  diral  naiigu-nga 
Man  elder-bn>ther  died,  younger-brother  by  wife  him-of 

ilamalmal  :    nulu    ngando    bama   yendu-me-gal    bur-ngal-iigaya, 

speara :        he       women     men     otiierK-before  will  pull 

yei'ka-ngu.  Kalka  nangun-ga  yerka  yendu-mun  karbalbal, 

Iwy'son  account  of.  Sjiear     Ids  own     boy    anotlier-by      bold, 
ngando  gari  dania-tinu.      Ngalan    ngurku    pulega    ibtna    nima 
woman  not  shall  throw.         Wun     evening     falling     they  gia\e 
gorbarenggo     bakalka),  galbaigo  yoku  daba  ban<lendil    watmba 
middle  in  right      dig  long      wood  sticks       cut        platform 

ngada-galbaigo         yitarnu-ngo,  dikaii  galmba  bur-ngal-ngal 
(knee- ex  tended,  t.".)  in  a  line  put-to,    grawi       also  pull, 

walmba-we^o  ngada-galbaigo  nambur  ngaranu-ngo  IxkIu 
platform-for  in  a  line         resting-place     spread-by,       l>ark 

;falniba   mandendi    wanggai'-mun    baitchar-nu.      Daku    namo-dir 

also  fet«h  abo*e-from         to  cover,     lliings  thei-e-ivitb 
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lM(lttt«ga,    (Iaiia    ituyu    niandendi.     Ngsniu    naiigu    nulu    lean  a 

finished,  tliey  corpMe  fetch.  Motlter  his  she  flret 
niniA-wc  gambariibar  ungga-dir-f^.  Gui'a  kanal,  dii-nggor, 
firave-in         juuijis  cry-with.   And  elder-sial*v,younger-8iat*r, 

yumur,  babbi,  gammt,  bemor, 

soii(daugIiter),father'nmothcr,lathei'sfatlier,fathei'syoungeisisU'r 
dana  duyu  wogur-gur  budo  uiigga-dirgo.    Duyu      yitamo-ngo 
they  corpse  follow    i»dee<I  iTyiiig-with.  Corpse  to  pu  tin-in  order  to 

^i-ko  iiganiu  naugu  dawil  wakui-  loidanu.  Gura  nula 
by-aiid-bye  mother  his     they  call  outsidp  to  come.        And     she 

wakur  kadaign,  dana  nima-we  yitar  bodu-ii  baitchn, 
outside  having  comf,  they  (liim)  grave-ill  put,  Imrk-with  cover, 
gui-a  bobo-n  kobarbil.  Bania  dana  duyu  kobarbil,  gum  dana 
and  Nuil-with  buiy.  Men  they  corpse  bur)',  and  those 
ngaiido-iigai  duyu  daiiaigo  wogureii,  dana  nawuigo  ninia-w<- 
women       corpse    liefoi'C     followed,     tlicy   just-tlieit-   grave-at 

ungga  liatclieltchil-buiU).  Duyu  kaiia  kol>arbi-gn,  garko 
a-»ceping         cry  indeed.  Corpse     once         buried,         tbeii 

o^'imdo-ngai  niuiidal  kaditra  nima-we  ungga  batchinu-ngo.  Oum- 
wonien  HOiiie  come  grave-to  a  cry  to  cry.  And 
dana  naiiggiir  nawaigo  iiiina-wp'gii  dagalgaya  mundal 
t'ley  canij)  just-tliei'e  grave-at--just  build  some  (coming) 
nuka-nun,  mundal  goarlnggai',  mundal  dibar-nun  mundal 
east-froni,         Home  west^in,  'iome     south'from,      some 

guiiggar-nuii.     Duna    wabalego    nanggor    dagalgaya    gullioigo : 

ni)rth-fi'oni.      Tliev  wide-xpread    camp  build         together ; 

duyu  garbar-enggo(w)unaiia,     Dana  wudur  nobungu  Imrbega, 
coi'pse         middle-in  restn.  They    night      one     liaving-slept, 

iigando       imlu       uiigga-dirgo       kadara,      gui-a      <lii-atnggur-l>u 
the  woman  she      a  crying-with       conieK,       and         old-nien-to 
kambogo   walli   (w)umalnia   nangu     kundanu-ngn,   dana  nangu 

head     roundalwiut    gives         it       to  strike-for  to,   they     her 
galmha  kuiidundal,     Gura     milbiren.     Ngando  garnbi-bud-ougo 
too  strike.     Also  wommei-a-with.  Woman  blood- much- very 

doili  luingu-go  ngidlwi  gariibi.  Gura  dana  ngnndo-ng.ii 
ImxIv    her-own         nil         blooil  And       they       the  women 

ngalan-be  gunibiii  burliiggar  wogur-gur  duyu-ngu.  Xamodir 
day -during  ntring  mourning-string  [tiait  the  dead>for.  This 
I>iulat<'gn,    garko    guinbin-ngai    gamai-ngu-nda    dunig-galng-gul, 

finislnil,      then         string.s  clay-witli  smear, 

garko  manu-we  goma  yirngalngal  gura  gamar  goderu-me 
then  neck-on  together  wind-round  and  arin-pil  two-mnlfr 
yitar,  bumga  gnlmbii  wnmbirdamal  kambogo  we  yitarnu-n-o. 
put,    dilly-bag       hIh..  tear  up  head-on         tuput-for. 
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Ndnio-clir    murga      ngando-iigai     wogur-gur,     diraiuggur     gari, 

These         only  women  plait,  old -men      not, 

diraiiiggur-be  murga  ngando-ngai  wogur,  gura  dana     bii-balbaL 

old  men-for  only  women  plait,  and  tliey  wear(thein) 
QuriL  peba-ngan  burnga-ngai  dumbelmbil  gura  diar  yitar 
And  fatber-by  dilly-bags  breaking  {tearing)  and  bole  put-in 
kamlx^o  buinggatinu  gura  dana  namodir-bo  buiiiggaya  gura 
head  to  enter        and     they         tliia-in         enter  and 

nianu-we  yitar.    Gum  burnga  dodi  nangume     buntjil-buntjil-go 
neck-on     put.      And  dilly-bag  body   his-on    incomplete  (broken) 
bunigalngttl    gura      yendu      pita      kambogo-we  yitar.     Murga 
pulls  and     another  small  one     head-on     places.     Only 

dii-ainggur    yendu-mun     gumbi-ngo     gamai-go    mandendi,    gari 

old  men         otbei-s-by     string-only     clay-only         taken,        not 

u'ltrka-ngamu   yimidir   ngando-ngai.     Qura  ngando  diina  nangu 

altogetlier         like  women.       And    woman     tbey     her 

kundaiga,  dana  nangu  gari  gura  kuli-dir.  Dirlen  dana 
having  struck,  tbey  her  no  more  angry-with.  Therefore  tbey 
ngando-ngai     yimidir     iiganni     kundal  ?  Ngai  I  burla 

the  women  like  this  why  strike  I  What  a  (juestion  I  both 
danaigo     nganiburgo       gilgi  mate-ga  kainiTialmbate-ga 

befoi^'  alive         jealousy  Ijecanie- beta  use  quarreled -because 

kundandute-ga         nungu         mufi-budo.         Dana     ngundo-ngui 
struck 'because      her  (they)  forbacle-indecd.     They         women 
namodir-ga-budo    kundandut,     dirainggur     galmba    wabu-bakal 

tbat-for-indeed         strike,  old  men  too  spear  in  the  leg 

yimi-yimidir-gala  diral     biencga.        Garko    bania  godera  <lad:irib 

just  the  same      wife  having  died.  By-and-bye  men  two        go 
melbi-<lir      duyu-ngu     dauun-ngiii  dawinu-ngo.  Gura     Imrla 
nicssage-with  coi'pse-for         friends         call-to.        Anrt  these  two 
l>ob»      yuba     bama-dir-go  wamega,         buria     duduti-be-go 

pitice  close  to  men-with  having approache<I,  they  the  wiiy-iin 
g;imai-ngu-nrlft    ilodi    burlangiin-go    durnggiilnggai.         Gurko 

clay- with         body      tbeir-own  smear.  By-and-bye 

luma-gal  gamai-tchir-go  miraya,  burlangan  nadega 
men-befcire  elay-with  appear,  them      ha\ing  seen 

gauwal-tcbir-go  bama  yendu-me  merelil,  Garko  burlii  yerlnggargo 

scivam-witb      men     other-tii       tell.      Tlien     they     separat' 
diigaya    garko  burlangan  bama  nobun-il     wamil        melbi-dir. 
sit  down  then         them      man      one     approaelies  mossage-with. 
Gura    burla      meibi      nangun-gal      meril-budo      duyu     galmlm 
And      they    messt^e    him-befoi'e       tell-indeed  the  dead     alsu 
mi'ril.         Gum     nulu       melbi  duyu-ngu  meril-budo. 

tell.  And       he       message  eorpse-onacconutof  tell.^  iudci'd 
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NKaii'lu-iigfti     nieibi     duyu-ngu     nadegu     daiia    gauwaltcliir-go 

Wonifii  niwtsage  corptw-of  liaving  heani  tliey  scream-with 
ung^'H  btitclielU:hil  gurn  dftlnibakabalbHya  bobo-we,  gura 
weeping         cry  And      throw  themselveH  ground-oii,     And 

bama  kainibalmba].  Dii-ainggur  galmba  un^a  batchil  gura 
man         blame.  Old  men        alsu     wailing       cry  anil  (but) 

gari  ;:auwal-tdiir^'o  galmba  gari  bama  kaunlnlmhal  nngga-we-^ 
nut       seretuu-witli       «Iko      not     man         blame         crying, 

;,'ai-kii  bera  dana  ganil-nda  kainibalmbal  makoDadaJKO. 
by-and-byp  tMtrtainly  tliey    song-witli         blanie  always. 

Guiii  dana  wudur  godeiu  barbega  gui-a  dana  kadara 
And      tliey      iiigbt-f       two    having  slept     then     they      cx>me 

duyu-tigu,  dit'ainggur  ngaiido-ngni  galmba.  Warka-ngamu 
the  dcad-for,      old  nii-n         women  too.  All  collectively 

gari,  mundal-go  Iktb.  Guia  dana  bobo  yuha 
not,  some         certainly.     And         tlii-y      place        close  to 

wantega  duyu-dir-go     dauuugun    (laiiaiigan    damahnal 

having appi-oaclieil  coipsi^with       friends  thfir  spear 

duyu-ngu.  Gm'a     ngandongai    ungga-dirgo    kadara. 

dead  man-on  a>.-cuuntof.     And       women       crying-with     come. 
Gura  daiia  duyu  yulia      wainega      dana    iiinia-we  ungga-dirgo 
And  they  eoi-pse  clow?  having  come  they    grave-at      cry-witli 
dagalgaya     gura        ungga     batcheltchil,     dir-ainggur     galmlwi. 

sit  down        and       wailing  cry  old  men  too. 

Dauungun     dirlen     danangaii  ngan-ni  damalmal?  yimidir  gura 

Friends  therefore  tliem  why  spear  1  Similarly  also 
nulu    danangan-gal    n  etch  in      dadai'ai-ga     gura     bienega     nulu 

he       theni-before     always     went-because  and  having  died  he 
dauun     danangan     kana-ngan-go      gari       wamega       danangun 
friendH       their     from  the  very  fii-st    not     ha^  ing  met    them  (he) 
dube-ga-budo.  Namongu-budo     dana  yimidar  damalmal. 

loft-because-indeed.      Thorefoi-e-iodeed    they  like-this      spear. 
GuiiL    dana    duyu    nima-we    budur    kundo-kundo    bantchentchi 
And     they    corpse  gi-ave-in  nights         many  attend  on 

iluyu  kanu  kada  maiiatinu.     Duyu  kana  kada  Italkai-ga,  luuna 
corpse  first   foul    t^i  become.    Corpse  once  foul         made,       man 
nobungo      nulu       warbi.dirgo       dadara       gurlnggo       bandinu 
one  he      tomahawk-with     goes       bark-trough      to  cut 

duyu-ngu.  Gura  nulu  bandega  gurlnggo-<Iirgo  kadai-a, 
corpse-for.  And  lie  liavingcut  bark trough-with  (he) comes, 
nulu    gurabudo    yoku-we    Iwiuwal    ngara    wamganu-ngo    dallel 

he  again  fire-ui  eooks  Uirk  totakeoff-for  light 
gural.     Guru  ngolu         kadaltehal  gura         p^ur-nda 

makcR,     And  crinkled  extiTniity  tios  up     and      wooden  |H'g- with 
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bakal     gum     bebir     ilia-'  n;;nda-giLlt)nigo  bakiilbll 

pierces    and      wigo     holes  knt-e-ex tended  (t.c  in  a  line)     dijp 
gumbin  "       birbanu-nf,'<).       Gum         gurlnggo  gsmai-nda 

string        to  wind  on-for.     And       bark  ti-ough    *hite-clay  with 
durnggalnggal        woba-n       galnibu     durnggal     gumerngurnoi-n 
Hmear         ii-d  elay-witli     also    '     Kraear  piebill<l 

gui'al  walu-budongo  (wjiinaiiu-ngo ;        n<;anHi-jLguii 

(lie)  makea    appearance- very  bewme-to ;         tlie  inother-by 

gumbin  galbiki-galbai  wogui'gnr  duyii,  kadanu-ngo.  ]>aku 
string         very  long  plaits       corpse     to  tie  up-for.     Tilings 

namodir  bodat^'ga  dana  guntbudo  biiibil. 

tliene       finiflbeil     tliey     again         sleep. 

Dabadal>aiga       dana       duyungu       burntebimgaraya,       duyu 
By  sunrise         tliey       corpse-for  will  gather  corpse 

warngnnu-ngo.  Manu  rlirainggur  \>er&  ngandorigai  riana 
to  take  out-for.  Only  men  of  coui-se  women  tbey 
nimawe  ngudo-kadaltuul  dana  netcliin  yerlnggar-go  ninggal 
grave-in  nut-con  le  they     always       separately         sit 

nanggo!-  dait<;lien-bc  gura     ngamu     yubaigo     ungga 

camp     freed  from  the 'tabii'      and     uiotlier     close  by      cry 
butcbctchil  ngambai-go.  Guru  dana  duyu  wamgabigal 

wails  closed(i''.n«ttakiiignotice).  And  they  corpse  takeout 
gm-lnggowe         yitar-nungo.         Gura       dodi       d«yu-we      dzma 
trough  put  into-t<).  And       body       coi'pse-of      tbey 

warka-ngamu-ngun       gari     karbal,     murga  do  we 

all  collectively-by        not         bold,      only     wife's  brotlier-in-law 
nangu-mun     dodi      nangu     karbal,     gura     gurlnggo-we     yitar, 
him-by       body      of  him      holds,       and        ti-ougb-in       puts, 
kambogo  galmlw,  mundal    bang^ar   nimawe-go  dubil,  gurlnggo 
head        also,        some         flesh         grave-in     leaves,     trough 
gayin    kadai-ga.     Oura  dirain^ur   dana  Warka-ngamu  niina-we 
full  comea-because.  And    old  men     they      attogetber     giave-to 
kadai,       dana  damul  nadinu-ngo  nangu  kanaigo  ngambur-go 
having  come,  tbey  splinter    see-to         him         first     (when)  alive 
kundaiga,     damaiga,  bandega.    Ifamo-ngango-gala  dana  duniul 
having  struck,  speared,       cut.       Therefroni-verily     tbey  splinter 
banggar      nangu-me      nadinu.       Qur^     dana       dumul      nangu 
flesh  his-in         will  see.       And      they     splinter         his 

nadega,         garko  womda  bobo-n     kobarbil- 

Iiaving  seen,     then     the  empty  (i.e.  pretended)  soil-in       bury. 
Nayuii    bddatega    garko    nulu    gurabudo    gurlnggo    gumbin-il 
Tliis       linisbed       then  .    be         again         trough     string-with 
wudyego     tad  al  (dial.       Nayuti     badat«ga,     garko      duyuilirpo 
firirily  ties.  This      completed,     then     coriwe-with 
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;;urln}^o   luunibul  gural  guru  yanilal.     Yandnign     iiatnungaii;,'ii 

trough  on-tlie-head  makes  and  stands  up.  Having  tiaen  theiicf 
iiulu  dindal-budo-ngo  dudaru  wauw-u-ngun  nangu  diibHiga-budu 

he  cjuick-very  runs  spirit-by  hioi  abduct«d-because 
<Iujii-dir-go.  Oura  nangu  dauaigo  kundai  gurlnggo  tiawaigo 
<'Orpee-witli,     And     him        .  out-e      killed      trougli      jubt  there 

pulelil.  Gura  nula  gimil  n&malma  ttangu  kundaiga :  gimil 
fidlsdown.  And     he    stick       sees  him      kitled-witli :     stick 

kana  nodega  nulu  ngundu  kadara  duyudirgo.  Gura  bauia 
once  having  soeu  he  ba<!k  comes  corpse-with.  And  men 
warka-ngamu    daria    uaiigu    nima-wego  bantchentchi  gura  nulu 

altogether     they      btm        grave-at  await  and     lie 

-danangan-gal  kadaiga  nulu       gimil       merii       nangu 

tliem-to  having  come  he        stick       sliews         him 

kundaiga  :         namungoii-budo     daiia  bama  mala  gunil  gmit 

having  killed-with:  the ref ram-indeed  they  man  guilty  declare  and 

kaiml^lmbal.      Oarko      dana    warkaiigamu    nima-ngoal  kadara 

blame.       By  and  by    they     altogether      grave-from     come 
<Juyu-dirgo    nanggor  daitclien-be  gura    duyu    melu-we 

corpe-with  camp  freed  from  'tabu 'in  and  corpw  shade-in 
yitar.       Oarko       ngandnngai    kadara  duyu-ngu  uogga 

put.  By-and-bye  women  come  corpse-on  accountof  a  wailing 
batcliinu-ngo     gura     daua       ungga  katabatega  daoa 

to  cry  for         and       they      wailing      haviog  broken  off      they 
kadagai  birbalbal    bobo     yendume      dakatiou      gura 

nioveable-possessioDS  gather  plaee  other-ua  to  sit  down  and 
<laaa  dadara.  Diraiuggui'  nobuogo  nawaigo  nandaya  nulu 
they         go.  Old  man  one         tliei-e     will  remain      he 

pirra-wego      ninggalnggal    watchi    mala    nadinu-ngo.     Gum 
foliage-beliiod  sits  spirit    guilty      to  see-for,       Ar.d 

-liana  dadaiga  wutchi-Dgai  wau-wu  ngangoigo  kadara  nima  gu. 
they  having  goLC  spirits  breath  quickly  come  grave-to 
uoggadirgo,  gau-wal-tchirgo,  gamai-tchirgo,  kalka-dii*gu, 
wailing- with,      screamiog-witli,  clay- with,  spear-with, 

n>ilbir-tchirgo,  yoku-dir-go,  diral-tchirgo,  pitagur-tehirgo. 
wommei-a-with,  wood- with,  wives- with,  cliildren-with. 
Oura  nulu  wauwu  mala  namalma  nangu  damauu  gura  naugu 
Aud  he  spirit  guilty  looks  for  him  to  spear  and  him 
nadega  nulu  nangu  damauu.  Oura  nulu  nangu  damaiga 
having  Beeu  he  hioi  will-spear.  And  he  him  havingspeared 
liana  gauwal-tchirgu  gui-a  numbur-tchit^o  dudara  gura 
tliey     screaming- with      and  noise-with        run  away      and 

bobo-we  buroggalngga  ya  warimaua  ya-budo,  gura  danangan-ga 
gi'uund-iuto         enter         will  disappear-indeed,  and  them-from 
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bobo      wii(lje-;jo     DaDf^HnDgarHlaya      gui'»  duIu     niHta-n     yoku 
«arth  vclieiiieQtly         will  shake  autl      lie     guiltj-at    wood 

niulbnogu  knrbalbal.     Oura  daoa  wauwu-ngai         wutimanati- 

lirnilj  holds.  And  tliey  spirits  having  disappeared- 
budo,  bobo  kaua  nangHren  nulu  yoku  dubil  guiu  ktulara 
indeed,  earth  first  sliook  he  wood  lets  go  and  conies 
gura  dirainggui'-be  nielbi  meril  wutchi-ogai  warku-ngamu 
aod        old  mea-to        news      tells         spirits  altogether 

wamega     gura  yeudu      damaiga  Dangarao-budo. 

having  Neeo  and  one  haviogspeared  (earth)havingaliaken-itideed. 

Merelil         gura  dana  wauwu  nima-ngu  kadarai ;     nayun 

{He)  tells  (them)  also  they    spirits    gsiive-to      came  those  (only) 

gari  yendu ;  wauwu     ])ebiv     nganiu  gura   dauua-gai    danangaD- 

uot  others ;    spirits    father,  mother  and       friends         them- 

^la       Dulu      Dodetchi ;     gum     nulu      wauwu     yenflu     damai 

indeed    he  Haw :  aud        he         spirit    auotlier  speared 

oayun      dauuu    ImiiM    jendu-me.     Gura    dana    kanaigo  bama 

this  one     frieiid     nieii      othei's-of.      And      they     before     meu 

duyu    bantchentehi  gui-a  Ijolx)  dubil.  Ngando-ngai  bobo  nayun 

corpse     waited  at       and  placp  leave.       Wonieu       place     this 

gari-budondo         wamindo,         dudan     namodir-be   gahiiba  gari 

not  at  all         should  come  to,     road       the  same-on      also      not 

kada-nda,      purai   galmba  gari     puda-nda       bobo    tabul-ngaii. 

obould  travel,  water    also       not  shoulcl  drink,  place   'tabu'-with. 

Murga      namo-dir      tabul      dirainggur     pudaral :    -ngandongai 

Only     there-with       tabu         old  men         drink  :         women 

pudanda     danangan    kundanda,    dana     naino-ngubudo     yinil, 

would  drink     them       would  kill,     tliey  thei'efore-indt^sl  fright, 

■dana    netchin    dudan    yeudu-me    dadara :     murga     dirainggur 

they     always       i-oad       other^jn         go:  only         old  men 

-dudan  go    dadara.     Gura    duyu    mokul      mat^a      kana,  dana 

riMdon         go.  And  corpse      old    has  become    first,    they 

moan  guru  walar  duyu-wego  wokelkil  gura  kadagai 

hair     and    beard    coipse-on  account  of     cut  oflf    and  property 

nangu-nga    bauwalal,    gari    wai'ka-ngamu,     mundal-go      bera, 

his-of  burn,         not       all  together,      som&only  of  coursf. 

Ngando-ngai  galmba  moari  wokil.     Moari  kana    wokega  garko 
Women  also      hair      cut         Hair  once    have  cut   then 

-dana      ungga     batcheltchil      warka-ngamu      duyu-ngu.       Gui-a 
they    weeping  cry  all  together     the  dead-for.     And 

kabir-kabir     belumayar-ngai     dana    yinil     nianaya,     danangan 

girls  widows  they    fright     become,         them 

manega-rou,  dana  moari     wokega.     Dana  moari     wokega     dana 
would  take,  they  hair     having  cut.    They    hair  having  cut  they 
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^lubu    bama    niaiiaim    gura    beluroayar  garka-ngun 

aJNo     men        t«kt^      and        widow        younger  brother-bf 


Tlte  following  is  the  free  rendering  of  the  foregoing  : — 

"A;pin,  I  will  tell  jwu  about  men's  burials.  When  a  man  dies, 
all  the  (ithei-H  «-t  up  agivat  citing  and  wailing.  Ripevially  do 
tln!  ilcitrtscd'H  niothfi-,  elder  and  younger  sister,  fiither'a  sister, 
niuthcr'ti  motlit-r  and  father's  mother  lament  veiyinuCh.  Fdrthei-- 
niore,  with  their  handn  they  violently  beat  their  belly,  lips, 
elieeks  and  head.  And  tliey  get  down  on  the  ground  here  and 
tliei'c  and  throw  tliemselveM  aliout,  at  the  Name  time  casting  up 
soil  with  their  hunds  and  kickin<.'  the  ground.  And  vehemently 
they  blame  the  i>ei-.siin  or  persons  whuin  they  consider  are  guilty 
(if  having  killed  him.  The  old  men  also  cry  very  mueh  hut  not 
as  continuously  as  tlie  women  and  they  do  not  scold  anyone  n-s 
yet  ;  neither  do  they  throw  themselves  on  the  ground  nor  beat 
their  1>udy  with  their  hands,  nor  do  they  blame  anyone  while 
crying  :  afterwards,  of  course,  in  a  special  kind  of  wail,"  they  cry 
and  blame  the  man  who  is  believed  to  be  the  cause  of  deceased's 
death — this  they  do  for  a  long  time  When  they  have  ceased 
crying  they  haste  to  get  white  clny  to  smear  over  their  body, 
(hdy  the  dead  uian's  father  and  mother  continue  crying,  and  for 
them  the  otiiers  fetch  clay,  and  they  also  smear  it  over  their  head 
and  body.  Whin  one's  elder  brother  dies  the  younger  one 
(irepare.H  to  spear  the  wife  of  the  deceased  and  pulls  her  alwut 
Itefore  the  others — because  of  the  man's  death  :  but  one  of  them 
gets  hold  of  tlie  s)>ear  and  prevents  him  wounding  the  woman." 
At  sundown  they  dig  a  grave""  right  in  the  centre  of  the  camp, 
and  cut  long  wooden  sticks,  to  make  a  platform  with,  by  putting 
them  all  in  one  line'"  and  spreading  grass  over  them.  Tliey  also 
get  some  bark  to  cover  this  frou)  above.  After  all  that  is  dune, 
they  fetch  the  coipse.  The  deceased's  mother  jumps  crying  into 
the  grave,  whilst  the  elder  and  younger  swter,  daughter,  father's 
mother  antl  father,  and  father's  younger  sister  follow  the  corpse,  they 


"  Qaiiil  =  a  Kirt  of  plaintiTe  burial  song. 

^  The  i'l«a  of  Uiis  ia  to  sliew  Ibat  during  life,  in  their  dommtiL'.qitarrelB,  tbe 

nife  iimj  bato  occnsiouolly  got  the  better  of  the  deal,  and  ocoonliiiglj 

tlie  aiirriTing  brotlier  hy  nltcmpting  to  ep«U'  her,  ahens  tlist  lib  ig 

gelling  eren  with  her. 
'-"  ¥aix  to  the  west,  but  reiuon  far  Ihis  obeertanrc  is  luikaoim,  and  a  fire  kq,t 

alight  in  the  clWe  viclnitj, 
"  Z,if.-~lite  the  knee  extended. 


^ 
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(il*j  cryinH. .  In  order  tofji't  tlie  toi'j)fii'  iiibt  tlie  jjra\o,  thoy  have 
to  okIc  tlie  mother  to  step  out.  At)d  when  she  ha.s  done  tui,  tliey 
put  ill  the  corpse,  cover  it  with  bark,  and  then  the  whole  with 
Hoil.  Then  the  grave  difi^ers  an  well  as  the  women  who  hud 
followed  the  corpse  to  the  grave,  commence  to  cry  tlifie  again. 
Once  the  eoipse  is  buneil,  Nome  of  the  otlirr  u'onien  approach  tlie 
fjraie  for  lamentation.  And  cuming  fruin  all  dii-eetionn — ^-ast, 
wutit>  suuth  and  north,  they  build  a  camji  of  considerable  size 
an)un<l  tiie  grave,  the  corpMe  resting  in  the  centi*.  Next  day. 
the  dead  man's  wife  comes  along  ciying,  otfeiing  her  liea<l  U>  all 
till-  men  ai-uund  to  !«  struck  ;  and  they  atrikc  her  too  with  a 
woiiniiera  until  she  is  covei-ed  with  blood.  During  the  day,  the 
women  plait  mourning  strings'"  for  the  deail.  'I'his  done,  they 
snieiii'  a  lot  of  strings  with  clay  and  wind  them  uixiund  tlieir  necks 
■  and  the  two  arm-pitA-  they  tear  up  dilly-bags and  pull  them  over 
tl  id  li  se  f  ui-se  are  plaited,  only  by  the  women,  not 
I      tl      m        1    t  tl   y     ive  the  bags  to  Uiem  to  put  on.     The 

1  I    f  tl        1      tc    s  aome  up  and  makes  an  opening  into 

tl         b  }.  gi   to  1  t )   H  head  go  through  and  wenrn  them  round 

1  k     f    tl     m        1     draws  some  all  over  his  body,  and  a 

11  1     I    ad(Pl.  Ixviii.,tig.3).    The  other  men  only  just 

s(  tl      t     ^    [belts}         the  white  '-lay,  not  everything  like  the 

Wi        tl       tnking  ceremony  with  the  wife  is  over, 

tl    J  1  t,  y  with  her.     But  why  do  they  hit  the 

t    11       Wit      question !     Because  when  her  husliand 

I        tl    \    boti    1     1  been  jealous  of  each  other,  and  Iiad 

I  lied  and  f       1 1     tl  is  they  could  not  approve  of,  and  they 

tl       f         t   k    tl  m  n  just  in  the  same  way  as  the  old  men 

S|>ear  the  husband  in  the  leg  after  his  wife's  death.'"  By  and  bye, 
two  of  the  men  go  off  as  messengers  to  invite  the  friends  for  the 
funeral,  hut  before  they  get  to  the  camp  they  smear  their  bodies 
with  white  clay  and  so  put  in  an  appearujioe  :  as  soon  as  the 
people  vinited  see  them  coming,  they  shout  it  out  to  all  the  others. 
Then  the  messengers  separate,  and  sit  apart  at  a  distance 
fixim  the  camp,  whence  an  individual  will  approach  to  iiear  what 
they  have  to  say  :  they  tell  him  all  the  news,  also  of  the  occur- 
rence of  the  death  :  and  the  person  wlio  has  upproaclied  passes  on 


n  l)««-ribca  in  Bull.  1  -Sect.  U. 

"  la  tlic  cusv  of  tlie  malM,  wlio  ve&r  them  uround  tlie  wout,  the  tnouming- 

belt  is  of  a  ititTerent  pattern,  and  it  described  in  Bull.  1 — Si'Ct.  15. 
"  If  bee'i  wax  is  avulablo  both  male  and  fetcale  mounurs  nill  Qi  up  their 

hair  with  it  into  tbntiDs. 
''  i.e.  to  crj  qiiit«— eee  preriou*  footnote. 
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the  news  {>*w  Bull.  8  -Sect.  f*).  VVIieii  tlie  womt-n  lienr  tiii- 
messH<,'e,  tliey  ciy  out  aiul  tn^vmiii,  tliruw  theiuselveN  on  tli<- 
ground,  and  blame  the  individual  whom  thfy  deem  to  \m\<- 
wiused  the  <leatli ;  the  men  also  do  a  cry,  hut  not  «o  loud  iis  tin- 
women,  nor  do  they  blame  anyone  while  cryitif;  :  but  liitt-r  >»i 
they  always  do  so  in  a  special  kind  of  wail  (  =  K«nil).  Aftev  tw.> 
days  they  leave  for  the  burial  service,  men  and  women,  nut  all 
of  thern,  but  some.  And  when  they  jjet  close  to  the  plaee  when' 
the  eorpse  is  lyirj;,  the  visitocs,  i.'.  tiie  deceasetl's  friends,  throw 
'jpears  at  them  on  the  dead  man's  aeuount.  The  women  ar<' 
ciyin;;  all  the  way  to  the  gi-ave,  at  the  side  of  which  they  hit  ilown 
still  ei-yiint,  the  men  doing  the  same.  But  why  do  these  visitiu;j 
friends  of  the  deceased  throw  spears  at  them  '.  Because  the  dead 
man  hod  always  travelled  with  them,  but  had  died  among  his  own 
p«!uple  without  liaviug  been  to  see  them  (the  visitors)  for  a  long 
time  previously,  just  as  if  he  liad  left  them  ult^^^etheiv  This  is 
the  reason  for  the  spear-throwing."  They  then  keep  the  coi-jiw' 
in  the  grave  for  many  days  until  it  gets  putrid.  Then  one  m.m 
goes  away  with  a  tomahawk  to  cut  out  the  bark-trough  to  wra|) 
the  corpse  in.  This  bark  which  he  brings  back  with  him,  he  puts 
in  the  fire  to  get  the  sap  out  so  as  to  jieel  it  better.  Then  he  ties 
up  the  crinkled -extremities'''  of  the  trough,  piei'ces  them  with  a 
wooden  pin,  and  in  the  same  straight  line  pierces  holes  along  the 
edges  of  the  trough  for  the  string  to  go  through,  from  (tide  to  siile 
vvhen  finally  sewn  up  (Bull.  7,  fig.  2:16).  'llien  he  sniear,- 
it  with  white-  and  red-clay  tu  make  it  look  pte-liald  and  give  it  a 
nice  appearance,  while  the  uiother  of  the  deceased  plaits  a  verj'  long 
string  to  tie  up  the  corpse  with.  When  all  that  is  finished,  they 
IMWS  another  night  over  it.  By  suni'ise  they  will  assemble  again 
iin  account  of  the  corpse,  to  take  it  out  of  the  grave,  which  of 
L-oui-se  is  only  done  by  the  men.  No  women  will  tiien  l)e  at  the 
grave.  Separat*;  from  one  another  they  now  cimtinue  to  sit  in 
their  camp,  fi-oni  which  the  '  tabu  '  has  lieen  i-emuveil,  while  the 
mother  ci'ies  by  herself  not  fai-  awsv  without  taking  notice  of 
imything.  And  in  the  meantime  they  take  the  corpse  out  of  the 
^'rave  and  put  it  in  the  bark  ti-ough.  But  no  one  touches  the 
Ixidv  except  the  wife's  hmtlier-in-law,  I'.i-.,  dit'easitl's  brother  wlui 


»  111  other  word>,  iiltlio.igli  Hit-  i1.<(-v.ims1  i<m.>.I  \o  «m,.\,T  nUuiit.  and  l> 
friendly  with  tlit' visilurB,  lie  liiid  luit  Wvn  to  m*  llifiii  for  a  lurijj  lini 
(last,  and  aci-onlinglj  hit  death  i-oiild  not  Ih-  iliie  to  (heir  ii^i-jii-]' :  o 
the  other  IimmI,  by  llirowiugtlK' apiim  at  liii  nun  i>fu)i1e,  Uii'ij«ti>i 
Hhew  whom  the/  eoiii'ider  rcspotnubli'  for  it. 

^^  Ng«lu  =  front  of  tlio   iiriklo  nliich  ia  alvnya   uion-  or  Ii-m  wrinkt<-d    < 
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ofteity  it,  etc*.  :  lie  aliiu  wraps  it  up  within  the  trough,  including 
the  head.  Sonte  of  the  flesh  is  left  in  the  grav'e  because  of  the 
trough  beiiij;  full.  Now  all  the  men  come  tx>  the  gmve  to  find  the 
'  splinter '  which  is  believed  to  i-einjiin  in  the  dead  niaii's  flesh,  and 
with  whicb  he  watt  struck,  speared,  or  cut  by  the  one  who  doomed 
him"  while  be  was  alive  ;  and  when  they  find  it,  as  they  pretend 
to  d<),  they  bury  it  in  the  soil  with  the  i-emains.  After  this,  the 
brotlier  ties  up  the  coi'pse  in  the  tniugb  ijuitc  firmly,  puts  it  on 
his  head,''  and  standn  up.  Then  he  runs  away  from  there  as  fast 
as  be  can,  l>fiiig  dragged  along  by  the  corpse's  spirit,  and  on  the 
very  sp<it  wbei*  tlie  man  was  originally  doomed*"  the  trough  falls 
olt  And  he  sees  the  stick  with  which  the  deceased  had  been 
doomed,  and  directly  he  sees  it  he  brings  it  l>ack  with  the  corpw. 
All  the  others  are  waiting  fur  him  at  the  grave,  and  having  joined 
then:!  he  shews  them  the  stick.  Thus  they  recognise  the  guilty 
man,  i.".,  the  owner  of  this  stick,  and  are  angry  with  bim.  By- 
an<l-bye  they  all  leave  the  gi'ave,  and  taking  the  ti'ough  to  the 
camp  fi-om  which  the  '  tabu '  is  now  cemoved,  put  it  in  the  shade. 
TIten  the  women  come  forth  again  to  cry  over  it,  and  when  this 
is  done  tbey  take  up  their  nio\'eable-possehsions  and  shift  tbeii' 
camp  somewbei-e  else.  One  old-man  only  remains  there,  biJing 
himself  behind  bushes  in  oi'der  to  see  the  spirit^  of  the  guilty  one. 
And  as  soon  as  the  others  are  gone  the  spiiits  quickly  appear  at 
the  grave  wailing  and  screaming,  painted  with  white  clay,  carry- 
ing spears,  wommeras,  and  pieces  of  wood,  and  also  having  tbeii' 
wives  and  children  with  them.  But  the  wateher  looks  for  the 
guilty  one  to  spear  him  and  does  so  when  be  sees  him.  Having 
Hpeai'ed  him,  the  others  run  away  sci'eaming  and  rattling,  disap- 
pearing into  the  ground.  And  through  them  the  earth  <]uakes 
violently  but  the  one  who  spears  the  guilty  individual  holds 
fiimly  to  the  bushes  When  the  spirits  are  quite  gone,  and  the 
earth  has  finished  shaking,  the  old-man  lets  go  his  hold  of  the 
bushes,  comes  back  and  tells  the  others  about  his  having  closely 
seen  all  the  spirits,  about  his  spearing  one  of  them,  and  about  the 
earth  shaking.  The  spiiit^  that  came  to  the  grave  were  those  of 
deceased's  father  and  mother  and  friends,  no  otbei-s,  and  tho,se 
only  had  be  .seen;    Imt  the  one  he   speared  v/aa  another  man's 


"  i(7.— etruck. 

■■  For  »  de»cri|itioii  uf  tlii-et  'nuti-hi,' et«.,  tot  Bull.  5— Sell.  116. 
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frittid."  And  those  whc)  liiwl  pceviimsly  »itt«ided  t^i  tlif  cor]w& 
now  leiive  tlif  l(M.'ality  wliei'e  tlie  H&sli  is  buried  in  the  ground. 
Tlii;  wuiiieri  diiir  by  riu  means  go  to  the  .sput  a<;aiii  or  walk  on  the 
mmii-  i-oad  or  even  drink  water  from  tins  place  wlikh  is  now 
'  tiihu '  except  to  thf  old  men.  If  the  women  di<l  sii  they  would 
lie  killed  hy  the  deceased's  spirits :  that  is  what  they  are 
frigliteneii  »f,  luid  so  they  aluays  take  another  rua^l  while  the 
men  follow  tlie  usuul  trauk.  After  some  time  when  the  corpse 
becomes  old,  the  men  cut  off  their  hair  and  beard  out  nf  regard 
to  the  deceased,  and  burn  some  of  his  proi>erty,  not  all,  but  only 
bome.  The  women  also  cut  their  liair" :  this  done,  they  all 
lament  again  over  the  dead.  But  what  the  ifirU  and  widows  now 
have  to  I'ear  is  that  some  one  might  take  tht^m,  now  that  their 
liair  lias  lieen  cut.  For  when  their  hair  is  cut  men  can  take  them 
to  wife,  mid  the  widow  is  cljiimed  hy  tlie  <lecciised's  vounger 
brothel." 

Tlie  tiijugh  is  carrie<l  about  at  leiLSt  until  the  hair  is  cut,  and 
finally  buried  somewhei-e  in  decease<l's  own  country,  hidden  in  a 
cave,  or  put  under  the  gronnil :  it  is  the  mother  or  mother's 
sister  who  carries  it  alxiut.  The  cariying  about  of  the  n- mains 
here  is  locally  helievwl  to  be  a  sign  of  love  ajid  aft'ection  :  were 
the  Kurvivori  not  to  ensure  its  l)eing  projierly  carried  out,  it 
would  look  a-s  if  the  deceased  had  had  no  friends  among  the 
tribe. 

Old  men  anil  old  women,  so  long  an  they  are  infirm,  ai-e  burial 
straight  away  without  any  ceremony. 

6  The  Bloomfield  lliver  natives"  make  a  distinction  in  the 
final  obHe(|uies  lietween  those  males  who  have  passed  their  days 
in  compai'ative  peace  and  quiet  and  those  who  have  rendered 
themselves  unusually  prominent. 

In  the  case  of  any  male  who  happens  to  have  no  powerful 
relatives,  or  who  has  never  made  himself  conspicous  by  any  deeds, 
of  valour  or  prowess,  and  in  the  case  of  any  female  wliatsoever — 


«  Be  Uiui  ooii6nii9  the  guilt  of  tli<-  Hlrcadr  si 
bUrood,  and  who  nill  sooner  or  li.Mr ben 
a  life  for  a  life. 

"  Tlio  hair  bo  out  from  tlie  mourners  la  rolled  liglill;  roiud  u  Mick,  and 
plared  upon  tlie  trough  enclosing  the  dpftaaed.  Xo  marriage*  onjongmt 
the  relotiies  of  tlie  decensod  are  tiUowed  lo  tiike  place  until  tlie  hair- 
cut cing  takes  place, 

<*  I  am  indebted  to  Mr.  R.  Hislop,  late  of  Wjalla,  BloamHeld  Rirer,  for 
much  of  this  information. 


mzecDy  Google 


SOUTH  vvKESSLAxi*  ETiiNOfiRAPiiv— mmi.  3H5 

directly  such  an  one  is  duad,  the  bodj-  is  ivrftp]i«l  up  in  n  ulitt'tof 
ten-tree  bark,  with  the  amis  laid  at  the  sides  oi-  crossed  over  the 
breast.  It  is  thus  kept  for  a  few  days  until  the  i-elativea,  for 
wlioni  the  niessengei's  have  been  sent,  can  come  up  and  view  the 
Ixxly  which  is  uncovered  from  its  wrappings  as  occasion  retjuirex. 
Each  night  tlie  body  is  mourned,  the  muumerB  covering  them- 
seUes  with  pipeclay  or  white  mud— a  ring  of  it  around  the 
women's  faces  in  addition — and  as  often  as  not  Iwsmearing  their 
h<KlieH  with  t!ie  oily  exudation  fi-om  tlie  corpse :  whenever  tlie 
latter  custom  is  practised,  tlicy  must  not  wash  themselves  until 
the  stench  has  entii'ely  disappeared,  which  it  sometimes  takes 
upwaitJs  of  a  couple  of  months  to  do."  In  between  the  wailing 
and  the  crying,  they  will  moan  somewhat  as  follows  "Oh, 
Bi-other  (etc.,  as  the  case  may  be),  how  we  used  to  go  hunting  the 
kangaroo,"  "how  we  used  t»  "  do  this  or  that,  recalling  some 
familiar  epiHo<Ie  or  adventure  in  connection  with  the  decea-seil, 
"  and  now  you  lla^■<•  left  nie  Iwhind  !  "  The  Ixxlv  is  at  length 
buried  duiing  any  time  of  the  day,  the  pUce  of  burial  being 
immaterial  so  long  as  it  is  away  fi*om  the  cani]>ing  ground  and 
remote  from  any  particularly  plentiful  patcii  of  food,  bi-cause  any 
such  place  of  burial,  and  anything  growing  on  it  is  '  tabu  '  to  the 
women,  not  howeverto  the  men.  The  hole  which  is  dug  is  aln)ut 
three  by  one-iind-a-half  feet  at  the  sui'face,  where  it  forms  an  oval, 
and  alxmt  thi'O'  feet  in  depth  where  it  is  larger  by  Iwing  made 
circular.  While  still  wrapped  in  its  Iwrk-shc^t,  the  cori)se  is 
double  up  both  at  the  thighs  and  at  the  knees,  coverings  and  all, 
so  that  the  knees  are  in  close  apposition  to  the  face,  and  the 
whole  tilted  in  towards  one  or  tlie  other  side  :  if  the  deeeiised 
has  die<l  away  from  his  honie  he  is  placed  in  a  ]H>sition  facing  it, 
otherwise  he  is  made  to  look  towards  the  east.  1'hi'  grave  is 
then  filled  up  with  earth,  and  sometimes  a  veiti<-a!  blane  or  cut 
of  indeterminate  shape  is  incised  in  the  neighbouring  ti'ees. 

When  an  alionginal  who  lias  hud  plenty  of  frieiuls  or  who  lnis 
made  a  name  for  himself,  at  last  closes  his  eves  in  death,  thei'e  is 
a  gi-eater  amount  of  tnouniing,  and  sU'ps  are  taken  to  diicover 
the  murderer  who  doomed  liim,  tlien  to  punish  him.  Having 
been  wrapped  in  Imrk,  the  corjise  is  laid  in  a  trench  not  moi'e 
than  a  foot  deep,  and  covei-ed  with  earth,  while  at  the  sJime  time 
an  ordinary  black's  hut  is  built  over  the  site:  in  this  hut,  the 
chief  mourners  have  to  temporarily  reside  and  hence  its  hwa-  will 
di'pend  upon  the  numluT  of  i>cople  it  has  to  aci-oiniKlate.  When 
all   liis  friends,  iWativcs,  and  other  visitoi's  have  at   itt.st  Iw'i'n 
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gatliei-ed  togetliei",  ftnd  tliw  may  take  several  dtvyi,  tlie  j^rH'sa- 
covering  of  tlie  liut  is  i-pnioveti,  but  tlie  frame-work  allo*«l  to 
stand.  Cei'tain  of  tlif  old  men  and  the  dead  man's  nearest 
I'clatives — and  tliere  are  litre  reckoned  to  be  liis  gixiup-niotlier's 
or  blood  motlier's  bi'otlierM — next  dig  him  up,  lay  liim  on  the  flat, 
and  carefully  examine  for  any  bmises  i>r  mai'ks  of  external 
violence,  and  consult  an  to  thone  that  may  be  accounted  for,  and 
tlioHe  that  may  be  laid  at  the  door  of  Rome  enemy.  They  next 
Htart  removin}"  the  whole  of  the  outer  skin,  commencing  opera- 
tioni  by  preying  with  the  ball  of  the  thumb  and  no  peeling  off 
the  cuticle  with  itn  colouring  matter  and  leaving  lieliind  a  com- 
paratively pale  surface.  Another  examination  is  now  made  for 
any  marks  of  violence,  and  of  coui-se  certain  bruises  are  invariably 
discovered.  Then  follow  two  vertical  cuts,  one  on  either  side  close 
to  the  tpine,  cutting  through  the  proximal  ends  of  the  riba  and  ao 
removing  the  whole  of  the  head  and  backbone  in  one  piece  :  a 
view  is  thun  obtained  from  behind  int«  the  thoracic  And  abdominal 
cavities  with  the  object  of  obtaining  any  additional  confirmatory 
cluen  a.'i  to  the  cause  of  death,  which  ape  alwayji  forthcoming  in 
the  shape  of  a  wowlen  splinter,  spear-tip,  etc.  Finally,  the  whole 
of  the  left  upper  extremity,  including  tlie  shoulder-blade,  and  left 
lower  extremity,  minuti  the  pt^lvis,  are  removed,  and  together  with 
the  head  and  back-bone  sewn  up  in  a  bark  trough  of  the  pleat- 
type"  :  tiiia  trough  in  taken  charge  of  by  the  niothei'  or  mothers 
during  the  day,  l)ut  liy  a  blood-  or  group -bi-other  at  night,  when 
it  it  often  utilised  as  a  pillow.  On  top  of  this  pillow  are  placed 
portions  of  the  decea-sed's  hair  which  will  subseijuently  be  worked 
up  with  fibre-twine  to  make  niouniing  strings.  The  whole  of  the 
remainder  of  the  corpse  is  then  either  re-interi-ed  in  the  same  hole 
which  it  had  previously  occupied,  hut  now  made  deefipr,  or  else 
occasionally  cremated. 

After  various  deliberations,  the  old  men,  relatives  and  friends 
of  tiic  deceased,  come  to  an  ununinious  t'onclusion  as  to  the  owner- 
ship of  the  wooden  splinter,  spear-tip,  etc.,  that  is  alleged  to  have 
l>een  removed  fi-om  the  inside  of  the  corpse  ;  the  ownership  is 
pi-octically  always  tacked  on  to  some  illdi^'idual,  resident  or 
stranger,  who  happens  to  have  nu  powerful  friends  or  who  may 
have  the  reputation  of  making  himself  genemlly  objectionable  all 
round.  Of  coui-se  the  accused  indignantly  denies  the  charge,  :)nd 
argues  to  shew  that  he  had  always  been  on  amicable  t^rms  uitli 
the  decease*!,  tht.t  they  had  often  gone  out  hunting  together,  that 


«  Bull.  7    Sei-1.  r.N,  and  figs.  223  ami  2 
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they  Iiad  never  liod  any  quarrel,  and  finishes  by  trying  to  shift 
tlie  blame  on  to  somebody  else  ;  Inti  eflbrta  in  tbu  direction  ma}' 
pi-ove  successful  or  not.  At  any  rate,  some  one  is  fixed  upon, 
guilty  or  not,  wlio  recognising  it  to  be  a  ease  of  "  needs  must  wlien 
tlie  devil  drives  "  offei-s  expiation*'  by  challenging  his  accusers  to 
speui-  him.  Two  of  his  mother's  brothers,  or,  if  these  are  not 
liandy,  two  of  )]ia  own  brothers,  standing  on  either  Hide  are 
allowed  to  lend  asuiBtance,  tlieir  weapons  of  defence  however  being 
only  thi-ee  womnieros,  one  apiece.  The  first  whom  the  accused 
challenges  is  usually  the  deceased's  m other 's-brother,  then  come 
the  brothers,  friends,  etc.,  though  in  the  excitement  of  the  moment 
some  two  or  three  will  rush  up  to  a  distance  of  some  ten  or  twelve 
yaids  or  so,  and  simultaneously  let  lly  their  spears  at  him.  The 
iilleged  culprit,  notwithstanding  the  immense  mental  and  physical 
strain,  may  thus,  with  the  help  of  his  two  friends,  succeed  in 
escaping  any  serious  efiects  from  the  thirty  or  forty  spears  which 
hate  been  thrown  during  the  good  hour  and  more  that  he  has  ex- 
posed himself.  Should  he  come  through  the  oi^ieal  successfully, 
and  a  lot  depends  upon  his  previous  conduct  and  the  influence  of 
[Hiwerful  friends,  his  accusers  will  ultimately  run  up  and  cling 
i-ounil  his  neck,  indulge  in  a  certain  amount  of  weeping,  all  make 
friend!^  again,  and  finally  fix  the  guilt  a  second  time,  generally 
upon  the  weakest  tribe  and  its  mont  friendless  member.  In  this 
district,  some  one  miiKf  be  killed  for  the  death  of  every  "  impor- 
tant "  male  alwriginal.  The  hark -trough  containing  the  remnants 
of  the  corpse  is  now  carrii-d  about  from  camp  to  camp  by  one  of 
the  bivthei-s  ;  it  is  support^  on  his  head  with  a  pad,  and  may  go 
on  its  peregrinations  for  from  two  to  three  montlis,  a  renewed 
wailing  taking  place  at  each  fresh  camping-ground.  Every  now 
an<l  again,  just  about  dusk,  the  brother  with  one  or  two  friends 
niiiki's  a  circuit  of  a  mile  or  so  with  the  I'emains  round  the  camp, 
and  HO  soon  a»  they  can  a.ssure  themselves  that  they  hear  the 
honest  rattle'''  «s  the  package  is  jogged  along,  they  know  that  they 
are  in  the  neighbourhood  of  the  alleged  munlerer.  In  this  Bloom 
field  River  District,  the  Bannabilla  natives  at  the  mouth  of  the 
river  ai'e  deemed  to  he  the  weakest  and  most  friendless,  and  one 
of  this  trilie  is  genei-ally,  as  a  last  resource,  fixe<l  upon  as  the  cul- 
prit ;  the  latti-r  in  enticed  away  on  some  hunting  expedition,  for  a 
mnrobboree,  etc.  and  then  mercilessly  speai'ed  from  )>ehind.  The 
hivrktrougli  with  its  contents  is  not  necessarily  buried  immediately 
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aft^^r  vciigt'aiici;  li«s  l)e*'ii  tjiki-n,  but  is  ofUiii  ciimed  alxnit  until 
Hudi  time  aa  iirio  of  tlit;  <ii'(»'aw.-<i  Iit-niN  iiiotliers,  hrntlioi-N,  ur  suiii^ 
littppen  t"  iJii\  Tlio  iiiiniPtliate  i-clfttivcs  do  nut  cut  their  Imir 
until  (ill  the  cpreiiionif s  iiiv  winpleU'd. 

7,  AniiiiiKst  the  Lowfi"  Tuily  Hivei-''  natives,  fricn<ls  iiiid  n-l- 
ativ<!N  attviiil  upon  tlii>  sick  pi^rMon  uiiti!  tliL'  last  mouient,  iliii) 
imnKMJiiit^'ly  aittv  deittli  tie  )iiin  or  liet-  up  with  lawyer -cuiif,  a 
proanJuiv  in  which  all  assist ;  the  tyinK-up  position  is  with  the 
flatn  of  the  hands  in  close  apposition,  eitliff  pi-ensed  c!os*hI  t"  ■•iic 
)tid.' ..f  the   hciwl,  or  i-Is<>  |.a-ss,..|   fnrwur.!   lv,'t«-<-Mi   the   tw,.  shins 


Kig.  5(i. 

(figs.  i>0,  iii).  Tiie  body  isuithL'i-  buried  or  burned,  there  being  no- 
thinf;tochoiwebetweeMtlicsenu'tliodN,aiid  if  cremation  is  fixed  u|Ktri, 
the  burning  luay  be  either  immediate  or  Bulisequent ;  occiDiionally 
it  may  be  (lesiceat«<I.  The  tied-up  body  may  be  kept  for  two  or 
three  days  l>eforc  actual  burying,  et«.,  especially  if  the  dH:>-jistHl 
had  liran  a  favourite,  and  p>rtions  of  it  may  now  l>e  eaten,  aniuntpit 
other  reasonn,  in  oi'der  to  );ive  cause  for  fight  and  i|Unrrfl  .it  the 
Prun-ttround.'"  While  thus  awaitin;;  burial,  etc.,  it  is  not  riinmvtHl 
from  the  hut  in  which  it  has  been  plactid,  but  is  vi^ti'd  all  nisht, 
ivlay  upon  relay  of  men  and  women  indiscriminately,  taking  it 
turn  About  to  do  tlie  howling  and  wailing."  In  close  proximity 
to  the  hut,  the  mourners  may  be  seen  Nquatting  in  gi-oiip,  two 
thrif,  or  foiii"  individuals  togethei',  with  arms  around  each  others 
neck  or  slioulders,  heads  all  turned  down  and  towards  each  other, 
Ixxlie.s  swiiying  fi'om  xide  t<i  niile,  and  all  beniooning  and  crj'in;;. 


■'  blib-k"  )iero  nrr  ir 
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At  intervals  they  go  to  view  tlic  corpse,  aiid  "  kiss "  it  with  ti 
blowing  HOund  on  tlie  forelieiid  or  cheek.  Thf  Ixxly  is  usually 
carried  from  the  liut  to  its  ultimate  destination  on  n  nitiii's  heuil, 
and  tlic  hut  subsequently  burnt  or  otherwise  desti»yefl  ;  it  rnay 
however  be  slung  lengthwise  on  a  pole  und  so  l)orne  between  two 
men.  The  place  of  buiial  or  cremation  is  never  out  in  the  open 
pluiii,  always  in  some  shady  .spot  on  the  edf.'e  of  the  river-bank  or 
dense  scrub.  There  would  appear  t^i  be  no  special  buinal  ornauierits, 
thoii<;h  as  signs  of  love  and  affection  in  order  Ui  keep  the  deceasf^l 
in  i-einembriinee'*— not  nece.ssarily  by  implication  as  signs  of 
mourning— there  are  a  few  fact^  ti»  be  noted.  Thus,  iifter  any 
cremation,  the  female  I'elatives,  geneinlly  the  neices  on  either  siile, 
look  out  foi-  the  teeth  and  wear  tlieni  aft^-r  the  manner  of  a  fore- 
head fringe,  each  tooth  attached  by  a  blolt  itf  wax  to  tufts  of  the 
frontal  hair.  [f  a  child  dies  at  or  soon  after  hirth,  the  navel- 
string  in  cut  off  and  woni  as  a  necklace  by  the  mother." 

With  ground-bunal,  the  body,  having  l)een  tied  up  in  position 
Ks  already  described,  is  I'eady  for  the  grave.  This  may  be  shallow 
and  lon^ntudinnl.  or  vertical  and  deep  ;  in  the  former  ca-se,  the 
cor[)H«!  is  always  laid  on  its  side,  with  the  head  in  any  direction, 
whereas  in  the  latter  it  is  put  down  feet  tirst,  /.''-  in  a  sitting 
posture,  the  whole  l>eing  then  lilled  in  with  earth  and  built  up  a 
bit,  with  bushes  and  grass  placed  on  top.  The  Ixjiics,  whether  of 
males  or  females,  may  sul>sei|Uently  !»■  ivmoved  from  these  graves, 
painted  with  nt]  iwhi-e  and  si)  cavi-ieil  alxiut  in  the  ililly-lwig  by 
the  friends  and  relatives  who  everjML.w  and  agaui  may  In-  seen 
crying  and  wailing  over  them.  Tims  in  one  of  the  liN'ai  camps  I 
otwt^rvcd  three  or  four  [>cople  si|uatting  in  a  circle  am!  wailing 
over  the  Ixmes  lying  in  their  midst,  Ulking  as  it  were  t"  tin-  skull 
strung  on  u  twine  which  wa^  handed  in  tuni  from  one  tn  the  other ; 
they  expressed  themselves  somewhat  as  follows—"  How  we  miss 
you  :",  "  We  used  often  to  hunt  t()a;ether,"  "  We  rememl>er  when 
Koi**  went  away,"  etc. 

Cremation  is  WTConipanied  with  eeiemoiiial  only  wIihi  the  sm-ial 
status  of  the  deceaM-d  warrants  it.  With  any  onlinary  mortal 
the  body  in  the  tied  positimi  is  carrif^i  on  the  lieati'rs  head  and 
thrown  on  to  a  specialty  prepared  pyre,  fi-om  out  of  the  ashes  of 


'   Thie  it  111!.'  nearrst  tranglXiuii  ihat  ooulil  be  mode  of  Oir 

the  natives  tliemn'Ives  iloirribrd  to  nie. 
'  In  tlie  AthertoD  Scrub,  I  liiivo  !wn  n  niotlier  lliii-  w.'iirin 

<leiul  infant. 
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which  tile  female  reUtives  may  sub(iet{uentlf  pic-k  soiiie  of  the 
calcined  bones  teetli,  eV:.,  as  already  mentioned,  though  this 
practice  in  not  an  fHsential  The  crentation  may  take  pla<«  during 
any  part  of  the  day-  Tlie  deoraseds  bark  blanket  and  perxoDa) 
knick-knacks  b«-ing  bunit  at  the  sanie  time,  though  as  a  rule,  the 
latter,  especially  his  necklet,  will  go  to  the  widow  ;  his  Rghting 
weapons  Iteconie  the  properly  of  his  younger  brothers.  In  the 
case  of  cei-taiii  "  lirile,"  epeci&lly  distinguinhed  and  respect«d  men, 
some  very  complicated  custorosare  associated  with  their  cremation, 
a.s  follows.  Til  start  with,  a  corpse  under  such  circumstances  is 
not  tied  up,  but  kept  for  sonic  days  until  well 
swollen  up,  when  it  is  cai-ried  dowii  to  the  water 
where  alt  its  outer  iikin  and  liair  is  washed  and 
rubbed  off,  and  its  liands  tied  bother.  The  site 
for  itx  ultimate  cremation  having  been  selected,  one 
of  the  old  men,  chosen  for  the  occasion,  carries  the 
coi-pse  over  his  shoulders,  like  a  "  pick-a-back " 
ball}',  its  tegs  dangling  over  his  chest>  its  arms 
fixr<l  by  its  tieil  handit  oier  his  forehead,  and  its 
hend  swaying  from  side  to  siile  (fig.  5^),  it  is  thus 
lioi'n  in  front  of  the  pi-ocession,  men  and  women 
advancing  in  Indian  file,  but  all  silent-  On  arrival 
at  tliespot  chosen  (fig  59)  the  bo<h  is  placed  on  the 
.  r^'<  >">(1  '^1(1  made  to  a.ssutne  the  squatting,  position 

^  (h_      i9t)     propped    up  against   the   butt   of   a 

ti'ee    and    there   it    renuiins   watching  all    the   subse<{uent   pro- 
ceedings   until    latt     in    the    afternoon  ^       In    the    meantime, 
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tliasf'  wlio  had  fuUowiHl  it  U*  its  pi-eneiit  I'cstitig  place  com- 
iDcDOi*  collt^'tiiis  fiivwood,  ttip  men  gathering  big  pieces  of 
timber,  Hnd  tiie  women  little  one.s  ;  the  lai-gei*  sticks  are  placed 
on  tlic  spot  where  ultinlat4^ly  I'equii'ed  for  the  cremation  {tig.  59y) 
whiht  the  siimller  onex  we  gathered  together  in  h  heap  about 
twenty  yai-ds  distant  (li^'.  ")9xj.  Tlie  women  now  take  themBelves 
to  tliH  left  hand  side  of  t)u-  corpse  and  squat  side  by  ttiite  all  in 
one  straight  I'ow  (fig.  59w);  their  businexs  is  to  cry,  t«  strike  their 
forks'''  and  iissist  in  the  singing.  The  men  collect  together  close 
to  the  hejip  of  bigger  faggots,  between  it  &nd  the  dead  bo)ly 
(fig.  .'iBa),  and  advance  in  indian  file  liehind  the  same  old  gentleman 
who  cAi-ried  the  coi-pse  to  its  present  resting  place,  and  who  now 
niai-clies  at  the  head  of  the  procession  ;  it  is  he  who  leads  the  song 
in  which  the  others  join,  but  he  alone  keeps  the  time  with  the 
snunding-sticks '',  stamping  his  foot  at  each  beat  as  he  slowly  comes 
forward,  the  others  following  and  keeping  exact  step  with  him. 
Tlif  song  wliicli  is  sung  over  and  over  again  all  the  way,  and  while 
the  sticks  are  sounded  is — "Yakai !  ngaja  winjjri  wiiije  ngeiiuna 
cliaimban,  kuna  pundili  warre-niarigo." **  The  route  taken  is  to- 
waHH  and  around  the  pile  of  smaller  sticks,  and  as  each 
iiiilividual  passes  it  he  picks  up  a  twig  with  his  left  foot, 
and  happing  on  his  rig) it,  to  the  beating  of  the  time 
gfits  bock  to  whence  he  start«d,  the  circuit  enclosing  the  two 
heaps  of  faggots  l)eing  completed  :  each  now  takes  the  twig  from 
his  left  fi»i>t  with  hii  hand,  nnd  places  it  on  top  of  the  pile  of  big 
tinil>er.  Collecting  again  at  the  same  spot,  another  start  is  made, 
tli<;  sjime  i>erformance gone  thi-uugh,  and  circuit  after  circuit  com- 
plet<>d  until  the  whole  lieap  of  siuiitler  stii;lfs  is  i-enioved  by  foot. 
I  WHS  infonned  that  if  the  men  were  to  touch  with  their  hands 
any  of  the  small  hits  of  wiMid,  Itefore  arriving  at  where  the  big 
faggots  are  hea])ed,  they  would  get  sores  on  theii'  hands,  and 
what  is  moi-e  important,  the  timber  would  not  bum  properly 
when  lighteil.  The  secoiid  heap  having  Iwen  thus  cleaivd  away, 
the  old  corpse  l>earer  accompanied  by  the  men  walks  close  up  to 
the  dettfl  iHxly,  upon  which  they  nex^,  all  turn  their  backs  and 
n-tiiv  to  a  sjwt  about  thirty  feet  distant.  They  all  now  i-e- 
appiTHich  the  body  simultaneously  in  rows  of  twos  or  thi'ees,  one 
solitary  gin,  not  necessarily  a  relative,  bringing  up  the  rear,  and 
all  of  them  singing  and  rejH'ating  the  song  already  mentioned. 


■•■  Hull.  4-  Set't, 
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Tlic  iiicTi  (io  not  come  forward  in  orclinaiy  nalking  gait,  but  each 
htm  liJK  )ian<ls  on  liiis  liips,  tliighs  separatrnJ,  with  an  inwan! 
movetttent  of  the  kneeN  at  eiu-l)  advancing  jerk  of  the  body  all 
done  Ui  till'  tinie  kept  hy  the  old  gentlemiuig  bounding -sticks,  and 
tiie  ol<l  wonmii'M  clapping  of  the  Hats  of  the  hands  held  well  in 
fnint  "f  her.  This  procession  may  thus  advance  and  retire  in 
bi-okfii  order,  tiome  two  or  tlii'ee  times.  The  same  old  man  as 
liefoi-e  now  carries  the  corpse  in  the  manner  already  described,  and, 
in  company  with  three  or  four  of  the  men  and  the  gin,  makes  the 
circuit  of  tlie  timber-heap  il  few  times  (lig.  59z),  and  then  drops 
his  liurden  at  the  Hunie  tree-butt  that  he  started  from.  Finally, 
the  <-»rp8e  is  removed  to  ii  spot  on  the  further  side  of  the  edge  of 
the  scrub  (fig.  59ni),  three  men  only  accompanying  its  bearer, 
the  other  nialeM  having  joined  the  row  of  women  with  whom  they 
are  now  s<|uatting,  the  females  alone  lieating  time  to  the  singing 
of  the  same  old  song.  Having  i-eachw I  its  new  destination,  the 
corpse  is  laid  on  itn  back,  and  awaits  the  setting  of  the  sun.  As 
soon  as  this  is  half  way  over  the  horizon,  another  old  individual, 
uHually  a  Kobi,  or  "medicine-man,"  Bit«  astride  the  dead  body, 
towai-ds  its  head,  and  makes  the  following  incisions  :  one,  right 
across  the  top  of  the  belly,  and  one  down  each  extremity  of  that 
incision,  so  a«  to  allow  of  the  flap  of  skin  being  turned  downwards. 
He  removes  the  stomach  only,  wi-aps  it  uji  in  the  deceased's  Iwirk- 
blanket,  aud  holcling  it  in  front  of  bini  ci'ouches  along  as  he 
makes  his  next  move  to  the  near  side  of  the  edge  of  the  scrub 
right  in  front,  and  in  close  view  of  the  gi'oup  of  assembled  men 
and  women  squatting  in  their  original  places  (lig.  5dk).  I  use 
the  t*Tm  "  crouches"  purposely,  U^cause,  as  the  old  man  passes 
along,  he  looks  suspiciously  on  either  side  and  over  his  shoulders, 
as  if  he  wei-e  lieing  wntched  hy,  iir  was  watching  for,  something 
of  which  he  was  tcrriblv  afraiil.  The  intei-jiretation  of  such 
action  on  his  pai-t  is  that  Koi''  might  come  and  do  to  hin)  what 
lie  has  done  to  the  deceased,  i./-.,  taken  the  vibil  principle,  breath, 
etc.  away :  he  accordingly  keeps  watching  to  see  that  his  thi'ee 
<■  mipanions  are  closely  following,  because  this  spiiit  can  only  harm 
him  when  atone  by  himself.  All  four  move  along  in  quick  time, 
stumbling  in  step  to  the  sounding-sticks  which  his  three  com- 
panions cany,  and  a.s  soon  as  the  spot  fixed  upon  is  reached,  the 
bundle  is  placed  on  the  ground  and  the  old  man  left  alone  with  it 
No  one  actually  sees  what  he  next  does,  but  it  is  firmly  believed 
that  he  cuts  open  the  paunch  ami  fin<l8  the  "  rope,"  "  something," 
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etc-.'"  tlint  tim  ik-ceast>(l  1ms  been  dooint-d  with,  and  ulikti  he 
buries  teimifitcly  t<>  prevent  itn  returriiii;;  aiui  fjiviii;,'  the  ti'ibe 
ti'oublp.  Hi!  is  tims  able  ti)  undei-staiid  tlie  c-iiii!^e  of  <leiilb  and 
t<)  discover  the  guilty  piirty.  After  the  burial  of  this  "some- 
thing," etc.  he  i^juins  the  uthers  and  all  now  [iniceed  to  the  ctii-pse 
over  which  they  have  a  good  cry,  it  bein<r  tiiiallv  cari-it-d  by  the 
same  old  man  who  did  the  post-mortem  on  to  the  funeral  pyre, 
already  lighted,  and  there  left  to  be  cojisunied.  And  while  the 
fire  bumx,  the  widow  will  advance  along  the  edge  of  the  scrub 
in  the  direction  of  whei-e  the  sun  has  just  set,  wavinj^  buuhes 
which  she  holds  in  front  of  her,  and  sweeping:  them  outwards  : 
with  her  fit't  she  taken  a  side-Htep  or  two  alU'mately  to  left  and 
right,  the  gentle  swaying  of  her  Hmbs  and  IxKly  constituting'  a 
most  graceful  and  pleasing  movement.  With  the  sweeping  of  the 
bushes,  she  is  supposed  to  drive  awiiy  the  Koi  of  her  lati<  iiunli^tnd. 
At  the  next  Prori"',  the  guilty  party  is  charged  with  tiie  otVence, 
and  lias  to  answer  for  it  in  the  usual  manner.  iH'ssicatitm  is  a 
form  of  dis])o<iaI  of  the  dead  jiractiscd  only  in  the  ease  of  ^■ery 
distinguished  males,  indeed  for  such  us  would  \m  considered 
worthy  of  cremation  with  cei-eiuonial  ;  afK-r  U-ing  diseinlsi welled 
and  dried  by  Rre  on  a  grid  or  platfoim,  the  cor|>s(-  is  tieil  up  and 
carriisi  alsiut  for  months. 

M.  On  the  Russell  Ri4er,  this  desiccation  process  appeiii-s  to  be 
highly  develoi>ed,  the  "mummy"  Ix'ing  oniatuente<l  (Pis.  Ixxi., 
Ixxii.). 

9.  In  the  Boulia  Uistiict'"  when  an  individual,  malo  or  female, 
rlies,  some  bushes  are  heaped  over  a  net  spread  out  upon  the 
gi-ound,  and  on  these  the  extended  body  is  laid,  the  arms  lying 
at  the  sides  or  down  the  front.  Generally  with  a  spear,  the  net 
is  fixed  lengthways  iibo»e,  so  as  to  enclose  the  corpse  in  a  sort  of 
net-sheet.  Two  or  three  men,  side  by  side,  carry  the  Ixsiy  resting 
crossways  on  their  heads,  the  whole  uf  the  camp  accompanying 
them  to  the  burial  place.  A  grave  having  been  dug,  the  bisiy  is 
laid  in  horizontally,  fiK'e  up,  with  the  lieoil  pointing  to  the  north, 
which  is  considered  the  orthodox  position :  the  <lepth  of  the  grave 


»■  Bull.  B— Scd.  lU. 

'>  BuU.  4— Sect.  15. 

■>  Tlie  account  at  tlie  ilispiMal  of  the  deiul  in  tlir  Botilin.  Clnncurr.r,  ani[ 
Upper  Georgirui  Dialrivla  i*  extracted  and  rcnied  fn>ni  mr  "Kllmological 
Studim,"  vtr.,  publi«lieil  in  1H97:  coniporatirfly  Terj  few  natives  nro  now 
to  be  mob  witli  in  tliew  arena,  thoie  tliat  survive  bring  moni  or  less  eon- 
taiiunat««l  with  civilisation. 


,1,1.0,  Google 


394  KECORDB  «P  TUB   AC3TRALIAN   ML'SBL'M. 

appeai-s  to  vai-y  with  tin-  nature  of  the  soil,  hut  about  four  fi«t  is 
tlie  aivragf,  tliougli  this  is  oftt'ii  exceeded.  Tlie  eofpae  is  next 
coveroti  witli  Il^k  placed  longitudinally,  then  with  a  layer  placed 
tranHvei-sely,  to  be  followed  with  a  filhng  in  of  fArth  and  soil  : 
on  top  of  all  this  are  placed  heavy  li^s  and  buxlies,  perhaps  wnie 
heavy  Htones,  all  closely  interlaced,  at  id  reaching  to  a  height  of  fi-uin 
three  to  four  feet  above  the  luljacent  surface  whit-h  is  cleai-ed  to  a 
distance  of  a  few  feet  all  the  way  i-ouml."'  'Hie  IdKunemngs, 
Npeant,  etc.  Iielonging  to  the  deceowd  are  either  huriei]  »itli  him, 
destroyed  by  fire,  or  more  rarely  distiHbuted  aiiKnigst  his  bixjlhei-s 
while  his  name  ceasCH  to  be  uientioned.  Burial  follou'H  alniiist 
iunnediately  upon  death  taking  place  though  if  the  closing  scene 
occui-H  at  night  it  ia  not  cariied  out  until  early  dawn.  The 
coii>se  is  in  no  ways  decorated  or  painted.  At  the  grave, 
and  while  it  is  l>eing  dug,  in  the  midst  of  the  weeping 
and  the  vailing,  the  woman  will  cut  them.selves  with  stone 
or  glass  donn  the  outer  and  anterior  aispectH  of  the  thigliH, 
in  numerous  more  or  less  (larallel  superficial  incisions  : 
pii-vious  to  the  cutting,  and  possibly  with  the  idea  of 
making  the  wound  all  t))e  more  painful,  the  (ilenoi'mistoii 
women  linve  lieeii  known  to  wa.sh  their  thighs  with  their  urine. 
These  signs  of  mourning  with  the  females  have  their  counterpart 
among  certain  of  the  male  relatives  at  Carlo,  tilenormiston, 
Herliert  Uonns,  anil  Roxburg  Downs,  but  apparently  not  at 
Bouliii,  who  make  a  single  large  and  much  deeper  crucid  incision 
on  the  Lxirivsponding  portion  of  the  thigh.  Tlic  actual  burial 
being  completed,  all  i-eturn  with  many  a  sob  and  tear  to  the 
lump  wheiT  they  plaster  their  heads  with  blobs  of  "  parta"  (PPT), 
or  gypsum,  causing  the  whole  head  of  hair  at  adistance  to  appear 
one  mass  of  white  {Pi.  Ixxiii.,tig.  I) ;  owing  to  such  fixiiig-up  with 
this  niateiial,  a  mouiiier  is  s]Hiken  of  as  "  parta-mai-o,"  i  c  plastei^ 
poNsessor.  In  any  camp  uiicontaminated  and  away  from  the 
settlements,  this  plasti-ring  is  luiopted  by  all,  whetlier  the  deceasetl 
l)e  man,  uonx'n  or  child,  though  it  is  woi'n  longer  hy  the  neai'er 
relati\es,  (,<■.  the  widow  or  widower,  blood -bi-others  iin<l  -sisters, 
jt  is  thehc  nearer  relatives,  and  tliey  only,  who  in  addition,  colour- 
giviiNi-  themselves  down  as  far  as  the  uaist,  both  liack  and  fraiit-. 
with  led  mill  yellow  ochre  in  patterns  vaiying  with  the  sexes,  and 
wear  an  opossum-string  aimlet;  in  the  case  of  a  young  chihl 
deceased,  no  painting  would  I>e  adopted  by  anyone.  Exclusive 
of  the  neuii'i-  ii-latives,  in  addition  to  thegj-psum,  or  more  usually 
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when  its  HU])ply  runs  short,  gii^used  aslms  oi'  mud  by  its'-lE  may 
be  smeared  over  the  whule  Iwxly  as  external  emblems  of  grief. 
Crying  and  weeping  is  repeat^'d  nightly  for  a  wuek  or  two, 
especially  by  the  neai-er  i-elativcs  who  may  repair  to  t!ie  grave  for 
the  purpose,  the  sisterN  continuing  when  the  brothers  feast* ;  they 
generally  go  in  jiarties  lieiiig  afiaid  to  go  singly  on  account  of  the 
rieceased's  ghost,  spiiit,  etc.  ITood,  pituri,  tobacco,  etc.,  may  bi- 
left  i-egularly  at  the  gi-av{<Nidc,  and  tlie  coipse  openly  informed  to 
that  efl'ect.  If  the  individual  who  doomed,  pointerl  the  bone,  etc.,'~ 
at  the  deceaned  has  been  recognised  befoi-e  the  death  took  place, 
his  identity  would  be  coiitirin^,  or  otherwise  discovei'ed  here  by 
the  tracks  fi-ooi  the  spirit,  etc.,  at  the  grave.  When  an  individual 
has  been  killed  by  the  whole  tribe  collectively,  i>.,  in  punishment 
for  Bonie  Ncrious  crime,  he  is  usually,  made  to  dig  liis  own  gi-ave, 
which  is  .subsoi|uently  closi-i)  in  similar  manner  except  that  the 
boomerangs,  etc,,  with  which  he  has  been  done  to  death  are  substi- 
tuted f()r  the  long  logs  immediately  covering  thecoipse  ;  when,  as  in 
cases  of  murder,  the  a.ssas.sin  has  been  caught  red -handed,  tlie  slayer 
and  slain  are  burii-il  togetlier  in  the  same  grave  previously  dug 
by  the  survivor.  In  time  of  open  hostilities,  those  who  are  killed 
are  left  on  the  field  by  theii-  enemies,  with  broken  spear  or  boomer- 
ang close  beside  to  show  the  passing  wayfarer  how  tlie  individuals 
in  question  met  their  death. 

10.  In  tlie  Clone urry  District  among  the  MaitMkudi,  thecorpsei.'s 
usually  buried  in  a  crouching  position  witli  head  down,  enclosed 
in  a  net  perhaps,  then  covered  with  some  tea-tree  l>ark,  and  the 
earth  thrown  on  top ;  no  logs  or  sticks  are  piteil  up  above,  but 
the  giflund  is  sniouthc<l  to  the  It^el  of  the  suii-ounding  surface 
and  a  moi'e  or  less  cii'cular  area  cleaned  up.  ^^'lle^  night  falls,  a 
hre  is  light^-d  at  a  fewyardH  distant  fratn  the  grave,  and  some 
meat,  etc.,  hung  up  on  a  neighbouring  ti-ec  :  this  may  be  repeated 
for  three  or  four  nights  following,  and  occasionally  now  and  again 
during  the  next  few  months,  until  it  is  believed  that  the  deceased 
"  has  got  too  old,  has  gone  away  somewhere  else.'  In  the  olden 
days  the  women  used  to  wear  the  gypsum  as  a  sign  of  moui'ning, 
hut  nowdays  both  sexes  oidy  liosmear  themselves  with  mud,  or 
else  paint  tliemselves  iikI  as  far  down  as  the  waist ;  incisions  used 
also  to  be  made  along  the  fi-onts  of  the  thighs,  seveial  small 
superficial  ones  an  the  women,  and  two  or  thn*  deep  ones  on  the 
ineo.  Whvi'e  no  visible  or  otherwise  iiitelUiiible  cause  of  denth 
presents  itself,  one  of  the  iiie^licim'-men  will  find  out  whether  this 
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is  duu  U>  MHlkaii,"^'  <ir  liis  counhTjMirt,  wlio  in  this  couutiy,  is 
lii'lit;vt^  to  kill  bliu'k^  or  t^)  .suiiit'  liuiiiim  <^pemy  with  the 
iiiiiii;;^)'' :  in  the  latter  cast-  he  would  niitke  believe  thut  he  had 
]iiL'ke<l  up  tht;  piirtii^uUr  incrimiiiutitig';ew-);iiw  in  thu  neiifLbour' 
hiHHl  cf  tbe  gi'avt^,  and  accuse  wine  individmU  of  havinf;  uuQimitted 
tbi'  urinio.  In  other  cases,  the  near  reliitivea  of  the  deceased  may 
leui  II  suniotbinj;  iav  tfaeinst^lves  by  stiekinjr  updftbt  a  small  forked 
stick  on  the  gi-ave  iUi^^If,  and  placing;  on  it  a  inaiida-kuya";  this 
is  done  at  niL'bt,  and  it'  on  the  followiii(;  jiiDi'ning  tbis  amulet  has 
fallen  do«".  it  is  luiiof  positive  timt  the  lute  lauienti'd  has  met 
hin  di'iith  lit  tl  r  hands  i)f  an  I'netiiy  "  from  u  l(in([  way   country." 

11.  Iti  till'  Upper  Ge.iryina  District,  along  the  river  from 
C'avuii<li)ttti  iipwai-ilM,  tn-e-burial  is  practised.  A  sort  of  plutfomt 
of  lo;,'sis  built  ill  the  tree  about  ten  or  twelve  feet  from  tlms'''*'"'d, 
and  upon  thi.s,  wrapped  in  iti  net,  etc.,  the  corpse  is  laid  :  various 
stickH  and  bushes  are  placet)  on  top,  and  in  and  among  tbem  the 
dH-dwcd's  jMww^sions  may  b«'  enclosed.  The  body  is  usually  laid 
with  the  head  in  the  diroction  of  the  north  or  north-east.  Among 
till-  Yai»-inf!a,  lietween  Uranihuif^ie  and  Headingley,  I  was  in- 
forriu;d  by  iiicnibers  of  the  tribe  tlmt,  in  the  special  cases  of  im- 

K>i-tant  pfrs<nia;:^'«,  when  all  the  ttesh  is  rotted  off,  the  bones  may 
■  reniovetl  au<l  buried  in  the  ground,  with  nothing  on  the  surface 
to  indicate  their  pi'e-sencc  beneath.  In  the  neighbourhood  of 
CaiiioowtMl,  T  have  seen  the  body  of  a  do;;  buried  up  in  a  tree  in 
exuctly  the  same  manner  as  a  [luiuan  corp.se.  Gypsum  in  this 
district  is  also  used  as  a  sign  of  mourning  :  the  siune  material 
prevaila  alsoin  tiie  J^ichhardt-ijelwyn  Histrict,  though  the  Kal- 
kaduns  use  ifd  anil  yellow  paint  in  addition. 

1 2.  To  ri'turn  to  the  eastern  coast-line,  wben  any  oi'dinaiy 
lulult  male  died  at  Torilla  or  Pine  Mountain",  his  big  toes  as  well 
ns  his  legs  wei-e  l>ouri(l  together.  His  wife  and  blood -relativea 
stayed  in  camp  where  they  moaned  and  wept,  cutting  their  heads 
with  tomahawks  and  Ijeating  theniseUes  with  sticks  and  shields, 
while  other  blacks  would  remove  the  corpse  to  a  spot  about  half  a 
mile  away,  dig  a  shallow  grave,  and  scatter  the  excavated  soil  to 
a  distJince  of  a  few  feet  all  the  way  round.  The  liody  was  neit 
hud  in  the  grave  and  covered  over  with  logs,  sticks,  etc.,  but  no 
soil,  that  whfiji  wa,s  excavated  being  carefully  smoothed   over, 

"  BiUl  5-S«1.  iia. 
«  Bull.  5— Sort.  144. 
■"  BuU.  5~Sect.  154. 
'"  Information  given  by  Mr.  W.  H.  Flowen,  lAt«  of  Torillk. 
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Next  morning,  thiit  smooth  loose  soil  round  the  grave  would  be 
carefully  examined  for  aoy  tracks,  for  it  was  itmily  believed  that 
the  individual  who  hod  murdered  or  otherwise  doomed  the  deceased 
would  be  certain  to  visit  the  victim's  place  of  burial,  and  so  be 
identified.  Three  or  four  days  later  portions  of  the  fleeh  would 
be  cut  away  and  put  into  small  dilly-bngs,  which  were  together 
tied  up  in  h  bundle  and  carried  about  by  the  widow  or  mother 
for  months,  from  six  to  twelve,  until  such  time  as  the  bonee  were 
disinterreil,  when  tliey  were  all  passed  through  a  more  or  lesa 
triangular  aperture  cut  in  a  hollow  tree.  If  the  deceased  had 
been  a  great  warrior,  his  body,  previous  to  the  ground-burial, 
would  be  placed  on  a  stage  about  six  feet  high  for  some  few  days' 
duiing  which  period  the  young  men  would  go  underneath  to 
collect  the  drippings  which  would  then  be  carefully  rubbed  into 
their  akins  :  occasionally  the  kidney  fat  would  be  removed  and 
used  in  similar  fashion.  With  women,  no  trouble  appears  to  have 
been  taken  :  they  were  just  wrapped  in  bark,  put  in  a  shallow 
grave  lined  below  with  long  saplings,  covered  with  earth,  saplings 
again,  and  left  there.  When  little  children  died,  their  bodies 
were  kept  whole  in  camp  until  tree-buried.  Mourning  was  in  all 
cases  msintained  until  the  final  tree-burial,  and  in  the  case  of  u 
married  man's  death,  the  widow  had  to  remain  in  camp  througl:- 
out  all  tliis  period,  only  aft«r  which  was  she  allowed  to  re-many. 
With  very  slight  variations,  the  description  of  the  disposal  of  the 
dead  at  Torilla  and  Pine  Mountain  holds  good  for  the  whole  coast- 
line from  the  neighbourhood  of  Mackay  to  Bi-oadsound,  Hock- 
hampton,  including  the  Keppel  Islands,  ilown  to  certainly  Miriam 
Vale,  though  naturally  such  practices  with  closer  European 
settlement,  etc.,  are  rapidly  dj'ing  out  if  not  alreitdy  extinct. 
Tliroughout  the  tractofcountiy  under  coiisidei-ation,  J  liadscvei-al 
opportunities  during  1897  of  examining  tlie  empty  graves  as  well 
as  the  bones,  almost  invariably  male  adult,  hidden  in  the  neigh- 
bouring trees.  The  apertures  in  these  hollow  butts— more  or 
less  mitre-fonn,  though  with  age  and  growth  of  the  bark  they 
become  rather  oval  (PI.  Ixxiv.) — are  fi-oni  twehe  to  twenty- 
two  inches  long  by  five  to  seven  inches  wide,  cut  at 
a  heigjit  of  from  four  to  six  feet  from  the  ground,  and 
closed  fi-om  within  either  with  grass,  sticks,  or  Iwirk  :  they . 
are  said  to  have  been  painted  around  in  red  and  white, 
zig-ZE^  fashion.  At  that  time  also  I  heai'd  frei^uont  mention  of 
the  scaffoldings  that  had  been  noticed  at  Yeppoon,  Mt.  Hedlow, 
and  elsewhere,  but  which  even  then  were  things  of  the  past.  At 
Miriam  Vale"  the  platform  was  formed  of  a  few  sheets  of  bark 
"'  Tlie  dencription  of  tlio  biiriiJ  certmonj  liero  was  given  nie  bj  llii'  inle  Mr. 
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i-esting  on  cixws-pieces  supported  on  the  forked  extremities  of 
pouts  Home  ten  or  twelve  feet  liigh  fixed  lirnily  into  tlie  ground. 
Tlie  corpse  previously  stabbed  in  the  loins,  from  wbicli  tiie  putrid 
niHtter  subsequently  trickled  out,  waa  laid  upon  tlits  plHtfornj  face 
upwards  :  it  swelled  a.  good  deal  for  the  next  few  da\~s  but  soon 
became  sun-dried,  and  was  then  left  totally  eicposed  for  fruni 
three  to  five  months  according  to  the  state  of  the  season.  With- 
out any  intermediate  ground- burial,  it  would  now  be  taken  down 
and  squeezed  bead  foremost  through  the  aperture  cut  for  it  in  the 
hollow  tree  cliosen.  Previous  to  the  expoauiv  on  the  plat- 
form, the  hands  and  feet  of  the  deceased  would  occasionally  be 
«aten,  and  especially  would  this  be  the  case  with  one  killed  in 
tribal  warfare.  Females  used  to  be  ground-buried  ■^ti'aight  away 
aftr  death,  and  left  there,  though  now  and  again  a  woman's 
corpse,  wrapped  up  in  bark,  would  be  seen  carried  around  for 
months  from  camp  to  camp,  though  with  what  object  is  now 
unknown. 

At  Rockhampton  and  at  Broadsound,  when  an  infant 
liiod,  the  mother  would  tie  up  one  or  both  of  the  dried  tiny  hands 
in  a  dilly-bag  and  carry  it  about  with  her  long  after  the  burial 
had  taken  phu>i.  On  the  Keppel  Islands"  in  addition  to  tree- 
butt  burial,  rock-shelter  graves  were  employed,  the  front  lower 
edges  of  such  Rhelt«ra  being  ledged  in  with  small  pieces  of  rock. 
In  one  of  such  oaves,  on  North  Keppel,  well-hidden  from  cursory 
observation  by  growing  brush-wood,  in  a  space  about  four  and  a 
.half  feet  wide,  and  three  feet  from  front  to  back,  I  found  the  closely 
packed  remains  of  at  least  eight  adults  and  two  infants :  the  latter 
were  enveloped  in  bark  contained  each  within  a.  dilly-bag,  while 
the  bones  of  the  adults,  except  the  crania  and  maxillu>,  whitrh 
had  been  left  exposed  and  separat«,  were  wrapped  up  in  a  fishing- 
net.  Scattered  here  and  there  among  the  debris  and  sand  were 
liolls**.  On  this  same  North  Island  I  also  came  across  a  dilly- 
bag,  containing  the  remains  of  a  piccaninny  wrapped  up  in  bark, 
hung  up  with  twine  from  a  tree  branch.  Some  of  the  inhabitants 
of  the  smaller  islands  about  Broadsound  are  said"  to  have  biken 
their  dead  out  to  sea  in  a  canoe  and  thrown  them  over-board. 

13.  Amongst  the  Brisbane  District  blacks,  variations  in  burial 
customs"  depended  upon  whether  the  deceased   were   adults    or 

™  Now  (1908)  (iBToid  of  iifttive*. 

«>  BiJl.  4— Sect.  11  (i)- 

"  On  the  authority  of  Mr,  W.  II.  Floircw,  lnt«  of  TorUln. 

'I  Tlie  above  partirulnrs  were  biken  down  betwet'ti  1900  and  19U2  in  tlie 

ixMirw  of  conTereotiooa  with  Mr,  Tom  Petrie.     lliere  i»  now  no  surri- 

Tor  of  t)ie  Brisbane  btaek.'. 
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cliililivri,  nidle  i»i-  foi:uile,  dufurmed  or  not,  etc.     Wlierevyi-  a  blatk 
<]ipd  or  waseat^iJ,  tlie  ti'eesin  close  piY>ximitj  wert;  incited  aiound- 

Iii  the  case  of  adults,  immediately  after  death,  some  old  "  iiiodi- 
ciiieiHan"  not  necessaiily  a  relative  would  cut  ofT  the  whole 
genitalia  if  a  niali%.  the  clitons  only  if  a  female,  wcap  them  up  in 
l^ntsa  aud  place  them  high  up  in  the  fork  of  a  tree  :  this  waa 
significatoiy  of  the  sexual  instinct  being  finished  with,  and  to 
prevent  the  spirit  (nguru)  of  the  dead  entering  into  sexual  re- 
lations with  the  living.  The  next  process  depended  upon  whether 
the  corpse  was  to  be  eaten  or  not  :  it  was  eaten  if  deceased  wa^  a 
well-known  warrior,  a  medicine-man,  a  man  or  woman  kill»l  in 
fiRht,  or  a  woman  dying  suddenly  in  giHxl  condition. 

If  determined  on  eating  the  body,it  was  immediately  carried,  legs 
foi'eniost,  on  the  shoulders  of  two  or  three  old  men  to  a  distance  of 
half  or  three-quarters  of  a  mile  from  the  camp,  which  was  thereupon 
shifted,  the  men,  women  and  children  following.  Whenabigfire  tiad 
been  made,  the  body  was  laid  face  downwards  on  a  large  sheet  of 
tea-tree  bark  lying  alongside.  The  others  squatted  in  groups  in 
a  circle  all  round  the  deceased,  a  few  yards  distant,  each  with  its 
own  fire.  One  "medicine-mau"  now  took  the  sap-wood  of  an  old 
tree,  a  piece  about  a  foot  long  and  three  or  four  inches  wide,  got  it 
well  lighted,  removed  the  burning  cinders,  and  while  still  glowing, 
applied  it  all  over  the  corpse,  except  the  head,  thus  singeing  otf 
every  vestige  of  hair  (except  of  course  that  of  the  scalp  hair  and 
beard)  and  causing  the  flesh  to  turn  a  kind  of  light  brown  colour  ; 
he  then  rubbed  the  whole  body  over  with  hia  hand,  thus  removing 
all  the  burnt  shreds  of  outer  skin  and  hair  particles.  Standing  about 
one  hundred  yards  away  were  three  otiier  "doctors"  each  holding 
a  stone  knife  in  hid  mouth  .-  one  of  them  would  advance  singing, 
the  knife  now  held  in  his  hand,  pass  through  the  circle  of  scat- 
tered groups,  and  reach  the  corpse.  If  the  corpse  was  that  of  a 
male,  it  lay  on  its  stomach.  The  newcomer  after  making  a  median 
incision  right  through  the  skin  from  top  of  the  head,  along  the 
neck,  right  down  the  middle  of  the  back  as  far  as  the  anus,  would 
then  retire  io  join  the  groups  around ;  the  second  "medicine-man" 
would  advance  in  similar  fashion  and  incise,  from  the  median  cut 
just  made,  across  the  shoulders  down  the  middle  of  the  backs  of 
tlie  arm,  fore-arm,  and  hand  as  far  as  the  knuckles,  and  similarly 
retire  ;  he  would  be  succeeded  by  the  third  doctor  who  cut  fi'om 
tlie  extremity  of  the  median  incision,  down  along  the  middle  of 
the  buttock,  and  back  of  each  thigh,  leg,  and  heel.  If  the  corpse 
was  that  of  a  female,  it  lay  on  its  back,  the  three  incisions  being 
con-espondingly  made  on  the  front:  median,  from  the  top  of  the 
head  right  through  the  middle  of  the  nose  and  face,  down    the 
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iK-4'k,  i-h(.->it.  tttid  bi-lly  at  fnr  an  tlic  fork  :  tti<?  sec<>ii<l.  frum  tlte 
neck  (l<jwn  totlie  f mutt,  of  the  iip|H-r  extremities  iw  far  as  the  tips 
of  till-  [Hilinh  ;  tlie  thini,  from  tlic  fi>rk  (town  the  fronts  of  tJie 
tliigliM  and  legH  as  far  an  the  instepH.  Two  of  tlie  doctors  next 
coRinientfd  to  get  off  the  skin  along  these  incisions  remaTing  it 
in  one  piece  with  attached  toes,  finders,  ears,  etc.,  and  then  to 
Ntick  it  u[i  on  sjiears  to  dry  befoi-e  tlie  fire.  The  body  i«fl«?r  its 
entraiN,  heart  and  luni^  had  been  removed,  was  next  cut  up  by 
the  iIiictorM  rtnd  carpfully  disjointed,  its  different  portiima  being 
indiscriminately  shared  by  tbemselvcH  and  the  people  aroond 
amoii>;  whom  they  were  thrown. 

Tlie  old  and  young  alike  of  both  sexes  pai-took  of  it 
after  roasting,  the  pelvis,  skull,  jaw  and  bones  of  both 
limbs  being  previously  removed  from  the  'portions  .so  diH- 
tributed,  and  put  aside  :  it  was  only  the  back-bmie  to- 
gether with  the  ribs  and  attaclied  meat  that  were  thrown 
into  the  fire  and  bo  destroy^-  The  sentiment  which  prompted 
this  eating  of  the  deceased  was  a  double  one :  the  survivors  knew 
where  the  dead  actually  were  and  so  could  nut  be  frightened  by 
theii-  spirits,  while  the  disposal  of  the  corpse  in  this  manner  pre- 
vented its  going  bad  and  stinking.  Tlie  liver  was  eaten,  but  the 
entrails,  heait  and  lungs  buried,  the  spot  being  marked  by  three 
sticks  about  a  foot  high,  each  wound  round  with  grass-rope,  and 
stuck  closely  apposed  into  the  ground.  When  the  bones,  which 
hod  been  put  aside,  had  been  cleaned  of  all  their  flesh  and  brought 
by  the  dereased's  niother,  widow  or  sbter  (in  order  of  preference) 
back  to  camp,  one  of  these  women  would  take  the  whole  pehis,"' 
put  it  on  a  log,  and  start  striking  it  with  a  sharp  tomahawk- 
stone,  taking  care  that  when  a  crack  should  at  last  be  heard,  the 
name  of  some  individual  in  particular"  should  be  mentioned.  She 
would  then  recommence  the  hammeiing,  so  arranging  matters 
that  when  the  crack  again  took  place,  the  same  name  would  be 
ivpfated.  And  the  old  men  would  say  "  Ku-re  '.  Ku-re  !  V'  and 
thus  acci-pt  the  proof  that  the  person  mentioned  was  actually  the 
one  implicated  :  so  much  so,  that  when  met  with,  the  latter  would 
U'  put  to  death,  usuully  by  sneaking  upon  him  at  night-time. 
After  the  deceased's  skin  had  been  thoroughly  drietl,  it  was 
covered  with  charcoal  and  grease,  folded  up  and  carrieil,  t^^ther 
with  the  bones  in  a  dilly-bng  by  the  mother,  widow  or  sister,  who 
would  cry  over  it  for  some  ten  minutes  or  so  regularly  at  night  and 
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at  early  day  bi'eak.  Portions  of  it,  e.g.,  ctiest  and  back  where  the 
scare  were,  wei-e  given  to  the  women  friends  of  another  tribe,  who 
when  they  got  back  to  their  campa,  would  start  another  crying 
match  over  tbera  on  their  own  account.  This  giving  of  the  skina 
to  women  of  another  tribe  denoted  that  these  women's  huslMiiids 
and  theii-  friends  were  not  consiiloi-ed  the  guilty  parties  :  it  was  a 
sort  of  coniidential  tip  that  they  were  not  suspected  and  iiii};ht  in 
perfect  safety  come  to  visit  the  tribesmen  of  tliepei'sondecpiisfsi." 
After  the  remaining  skin,  with  the  bones,  had  been  carried  about 
by  the  women  already  particularised,  for  some  two  or  three 
months,  or  until  such  time  as  another  coi'pse  had  to  be  siniilaily 
treated,  the  dilly-bag  was  finally  slung  up  on  top  of  a  forked  stick 
stuck  upright  within  a  hollow  ti-ee."  Several  of  such  bags  might 
be  placed  in  the  same  ti-ee  which  was  considered  "  diinanggali," 
i.-?.  tabu. 

Tree-burial  without  eating  wiis  the  metho<l  of  disposal  in  the 
case  of  any  ordinary  male  mortals,  and  all  women  except  those 
killed  in  fight  or  who  had  died  suddenly  in  good  condition. 
After  removal  of  the  genitalia  as  before  mentioned,  the  body  waa 
wrapped  round  in  a  sheet  of  bark,  tied  tightly  round  beyond  the 
head,  and  bound  carefully  round  and  round  with  wattle-bark,  only 
tiie  tips  of  the  toes  lieing  left  exposed.  It 
was  carried  feet^foremost  on  the  shoulders  of 
iiw;  1  two  men  to  some  gully  or  out-of-the-way  place 
ir  in  which  tliey  never  hunted   (if  on  the  coast, 

to  one  of  the  mangrove  islands)  whei-e  a  ti-ee 
-41  A.  with  suitable  fork,  i.fl.  six  or  seven  feet  oif  the 
~  *^~  ground,  was  chosen.     Two  forked  sticks  were 

Fig.  60,  next  cut  and  fixed  upright   about  seven  feet 

from  the  tree,  atjd  a  platform  erected  (fig.  60),  but  in  such 
a  way  that  when  the  body  was  resting  on  it,  with  head 
next  the  tree,  the  fwt  were  always  towards  the  west. 
Under  this  platform  a  cii-cular  space  of  about  four  feet  diatncter 
was  cleared,  and  hei-e  a  small  fire  was  made,  with  the 
deceased's  spear  and  waddy  (if  a  male)  or  digging-stick  {if 
a  female)  stuck  in  the  ground  :  the  deceased's  spirit  was  thus 
enabled  to  go  about  and  hunt  at  night,  and  also  cook  his  or  her 


'  Tills  eiplainetl  liow  Mr.  Tom  Pelric  "as  n'L'civcil  to  well  by  triljM  Ijcjond 
tlie  Tiirrbnl  boundaries,  when  they  knew  tlint  lie  had  been  givon  por. 
tions  of  tlic  akin  of  Yabba'd  »oti,  a  veil  known  and  respei'ttd  Bribbniie 
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food.  Next  day,  two  of  the  old  women — mother,  widow,  or 
sister — would  go  out  to  the  resting  place,  recx^nise  the  imprint  of 
a  human  foot''  close  to  the  fire,  arrange  between  themselves  to  fix 
the  guilt  on  a  darkle  of  another  tribe  whose  foot-print  they  would 
declare  it  to  be,  and,  returning  to  camp,  spread  the  information 
thus  obtainix).  During  the  ciying  at  night  and  at  daybreak  the 
alleged  culprit  would  be  cursed  and  sworn  at  by  the  relatives  and 
friends  with  such  epithets  as  "  big  head,"  "  big  belly,"  "  erooted 
leg,"  etc.,  and  threatened  with  what  would  be  done  to  him  when 
caught.  Two  or  three  months  later,  when  the  body  had  rotted,  it 
was  taken  down  by  two  of  the  old  women,  opened  out,  the  skull, 
jaw,  pelvic  and  limb-bonos  cleaned  up  and  rubbed  with  charcoal, 
while  the  remainder  of  the  corpse,  including  the  bones  of  the 
toes,  fingers,  rilis,  and  back-bone,  was  burnt,  Ha^'ing  brought 
the  bones  in  a  dilly-bag  back  to  camp,  a  fire  was  made  at  about 
one  hundred  yards  distant,  and  hither  the  whole  company  present, 
including  the  two  women,  proceeded.  Tho  mother,  widow,  or 
sister  of  the  deceased  then  started  hammering  away  at  the  pelvis, 
etc.,  as  before,  making  it  crack  when  mentioning  the  name  of  tiie 
person  whose  foot-print  had  been  originally  detected,  and  thus 
confirming  the  evidence  of  accused's  guilt,  tne  latter  being  accor- 
dingly put  to  death  at  first  apportunity. 

Deformed  people,  after  their  demise,  were  just  pushed  and 
jambed  naked  intu  a  hollow  log,  no  more  trouble  being  taken 

The  bodies  of  young  boys  and  girls  were  never  skinned  or  muti- 
lated, but  usually  put  up  on  the  tre^platforma  unless  they  died 
suddenly  and  in  good  condition  when  they  might  be  eaten  by  men 
and  women,  the  entrails,  etc.,  being  cut  away  and  buried  under 
three  sticks  oa  already  dejwribed.  The  corpse  *f  a  very  young 
cliild  was  roast^  whole,  and  eaten  by  old  women  only.  New 
bom  babies  might  be  killed  and  eaten,  only  by  the  old  women, 
immediately  after  birth,  especially  if  this  process  had  given  the 
mother  much  pain  or  trouble  :  it  was  usually  the  midwife  who 
screwed  the  infant's  neck  round,  breaking  it  by  holding  the  jaw 
and  back  of  the  head  between  the  two  hands  and  so  twisting  it 
round.  Similarly,  if  the  mother  died  in  child-birth,  the  child 
was  deemed  guilty  of-having  killed  the  mother,  and  was  invari- 
ably immediately  killed  and  eaten  by  the  old  women. 


"  niMlicinF'inan  "  tlie 
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Till;  mourning  woe  either  relative  to  mutilatioas  or  to  decora- 
tions. Men,  old  and  young,  jabbed  their  heads  witb  points  of 
the  spears  or  with  tomahawks  until  the  blood  Howed  :  the  older 
men  were  always  keener  on  this.  Similarly,  the  old  women 
bungetl  and  cut  their  heads  with  the  digging-sticks  :  the  young 
ones  would  cut  the  whole  front  of  the  thighs  in  parallel  lines  of 
small  incision.s  with  pieces  of  broken  flint  or  sharp  shell. 

Red  was  the  essential  colour  of  mourning.  In  the  case  of  the 
old  men,  the  entire  back,  front,  limbs  and  face  were  covered  with 
thin,  relieved  here  and  there  with  a  splash  of  pipe-clay,  but  none 
on  the  face.  The  old  women  were  similarly  painted,  but  with 
more  splashes  of  whit«  which  was  also  specially  dabbed  on  the 
face.  Feathers  (swan's,  etc.)  tied  up  into  hunches  and  covered 
with  raddle,  were  fixed  with  beeswax  into  the  hair  of  old  women 
only.  The  immediate  relatives  and  near  friends  would  keep 
these  decorations  on  for  perhaps  two  or  three  months,  whereas 
the  others  would  drop  them  after  a  few  days.  The  young  men 
and  young  women  would  never  wear  the  red  paint  or  feathers  as 
signs  of  mourning.  No  eulogy  of  the  deceased  took  place,  neither 
was  his  name  mentioned. 
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CERUSSITE,  ZEOLITES  and  otiiek  AUSTRALIAN 

MINERALS, 

liy  C    AsuKitNON,  M.A,,  B.Si-.,  M ineiHlo','ist. 

(PlaU^s  Ixxv.-lxxx.). 

CASWITEItlTK 

Emmavillb,  New  yorTH  Walks. 

(Plate  Ixxv.,  lifi.  1), 

Tlie  orysUI  of  casMiU'iite  from  tliis  locality  liere  figiiitii  is  of 
inh^i'est  &»  Imving  an  !u.-ute  pyramidal  Imbit  through  precloiMinatiLt; 
of  the  di-tetr^onal  pyramid  £  (321);  it  resembles  tlie  iietKUe  or 
sparable  tia  of  tb©  Cornish  miner,  a  type  which  seems  i^'ry  nire 
in  AuKtraliaii  eit!isiterit<«.  Tlie  prism  facoii  are  sti'ongly  striated 
owing  to  ascillatory  eombt nation  between  mi  (1 10)  and  /•  ['230),  r 
however  being  subordinate.  The  crystal  measui-es  I  -25  X  "5  era. 
The  part  bounded  by  the  prism  faces  is  mainly  black  u'itb  patt-'hes 
of  semi-transparent  "  ruby  tin,"  the  apex  of  the  t-rysbil  down  to 
the  faint  line  traversing  the  faee^  of  s,  a  little  Iwlow  and  parallel 
to  its  intersections  with  »,  is  black  with  metallic  lustif,  while  the 
central  part  is  nnldish  and  ofiacjue.  From  tliis  curious  disti'ibu- 
tion  of  colour  tbc  probable  bist^n'y  of  the  cryxtal  may  be  deduced. 
Thus  it  nmy  be  infeiTod  that  it  was  at  Arst  prisnmtic  in  habit, 
most  likely  terminated  by  Jt  (111),  and  of  a  black  colour.  With  a 
change  in  composition  (indicated  by  the  change  in  colour)  the 
prism  ceased  gi'owiiig  and  the  pyramid  ::  predominate*! :  finally 
came  another  change  in  composition  at  a  time  when  the  crystal 
had  assumed  nearly  its  present  habit. 
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Elsmore,  New  Boctb  Wale^. 


(Plate  Ixxi-.,  i 


I.  2,  3). 


Fine  crystals  of  tiiistoiiu  are  found  at  Eluniore,  where  they 
occur  diesemiimted  tlirough  giei'^ti ;  weathriiing  sets  free  tlio 
ci'ystals  wliioli  become  concentrated  into  alluvial  deposits  of 
economic  impoi'tance.  A  lai'ge  proportion  of  ttie  crystals  ai-e 
reddish,  forming  t)ie  so  called  ruby  tin.  Tlie  usual  habit  is  stout 
prismatic,  and  the  crystals  seem  to  be  invariably  twinned  on  e 
(101),  the  usual  law;  doublets  are  comparatively  rare  and  some 
of  the  crystals  are  very  complex.  Fivelings  in  which  a  large  in- 
dividual supports  on  each  e  face  a  smaller  crystal  in  twin  position 
are  abundant,  and  specimens  showing  the  nine  individuals  com- 
posing a  complete  twin  crystal  of  this  type  are  by  no  means  un- 


In  Pi.  Ixxv.,  fig.  2,  is  represented  according  to  its  actual 
development  a  doublet  of  '75  x  'S  cm.  in  which  the  two 
portions  are  about  equal  in  size  and  development  and  the  line 
of  junction  is  barely  visible.  Unfortunately  this  beautiful  crystal 
is  fractured  on  one  side  where  it  was  attached  to  the  matrix.  It 
is  ess-entlally  similar  to  the  crystal  figured  by  Becke,'  which  liow- 
everlias  no  z  planes.  The  forms  determined  and  the  mean  co- 
ordinate angles  are  tabulated  below  : 
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I  D«kc-Min.  Mittli,  Ilofi 
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A  more  complicated  twin  ia  drawn  (PI.  Ixxv.,  fig.  3) 
in  orthographic  piojection  ;  here  we  have  a  relatively  large 
crjatal  with  four  smaller  individuals  twinned  to  the  former 
on  (101).  As  the  four  emaller  crystals  are  essentially 
similar  the  group  has  heen  idealised  in  the  drawing.  The  lower 
surface  consists  of  the  $  faces  of  the  main  crystal  and  one  very 
amall  individual  in  twin  position.  Tlie  colour  is  black  and  the 
^tces  are  as  a  rule  smooth  and  brilliant,  yielding  excellent  reflec- 
tions. The  dimensions  are  approximately  -75  cm,  (parallel  to 
vertical  axis)  X  1  '00  cm. 

The  measured  and  calculated  angles  are  given  below  : 
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Hogcb's  Creek,  xeah  Dundrk,  New  South  Wales. 
(Plate  Ixxv.,  fig.  6). 

Hogue's  Ci-pek  furnishes  good  tinstone  crystals  with  tbe  asual 
stout  prismatic  habit,  sometimes  simple,  sometimes  twinned  :  a 
fine  example  of  a  simple  crystal  yielding  the  forme  a,  m,  r,  h,  »,  s, 
is  here  figured.  The  faces  of  r  ai'e  narrow,  the  pyramid  »  is  large 
and  striated  parallel  to  ibi  intersections  with  e.  Dimensions 
approximately  1  X  1  cm. 


Thk  Glen,  New  Enoland,  Nkw  South  Wales. 


(Plate  Ixxv.,  fig.  5). 
A  rather  large  crystal,  alwut  3  x  2.')  ci 


,,  from  this  locality 
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presents  a  form  different  from  those  described  above  ;  it  is  a 
foarling  on  the  common  law,  two  eegmente  being  about  equal  in 
size,  tl)e  other  two  much  smaller. 


Stanthorpb,  Qubrksland. 

(Plate  Ixxv.,  fig.  4). 

The  figure  is  dmwn  from  one  of  several  small  crjmtals  partly 
embedded  in  a  decomposed  rock  of  indetormioate  nature  carrjdng 
crystals  of  quartz.  It  measures  only  2  mm.  approximately  in 
length,  but  its  faces  are  bi-ight  ana  the  signals  good.  It  la 
twinned  on  e. 

The  following  forms  and  measurements  were  obtained  : 
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CERUS8ITK 

Broken  Hill,  New  South  Wales. 

(Plat*  Ijcxvi.,  figs.  1,  3,  3 ;  Plate  Ixxvii.,  figs.  1,  2,  3). 

The  mines  of  Broken  Hill  have  yielded  some  magnificent  ex- 
amples of  crystallised  terussitc  ;  the  form  and  appearance  is  so 
characteristic  that  Broken  Hill  cerussite  can  generally  be  i-ecog- 
nised  at  a  glance.  It  occuift  as  long  prismatic  crystals,  often 
coated  with  rounded,  tapering  crystals  of  smithsonite  (carbonate 
of  zinc),  or  again  covered  with  brilliant  nnglesite.     Frequently  it 
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is  found  in  reticulated  masses,  forming  very  attractive  specimens. 
Very  typical  are  arrow-head  twins  on  r  (130),  sometimes  opaque 
white  and  of  considerable  size,  at  other  times  transparent,  when 
they  are  as  a  rule  smaller.  Twinning  on  m  (110),  tlfemore  usual 
law,  I  have  not  observed,  but  Miigge'  and  Spent«r'  mention  its 
occurrenee. 

Simple  crystals  are  not  common  ;  one  such  is  represented  ui  PI. 
Ixxv).,  figs.  I,  2.  It  is  tubulai'  on  b  which  is  striat«d  parallel  to 
prism  and  brachydome  edges  ;  r  oscillates  slightly  with  h. 

It  yielded  the  following  forms  and  angles  : 
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When  twinned  on  i*  and  long  prismatic  in  habit  the  crvstals 
i-esemble  Pt.  Ixxvi,,  fig.  3  ;  if  tlie  prisms  are  short  vertically  with 
predominant  r,  and  the  faces  of  the  domes  k  and  k  meet  in  an 
edge,  above,  below,  and  at  the  sides,  the  resemblance  to  an  arrow- 
head is  very  striking.  A  typical  twin  of  this  form  is  shown  in 
PI.  Ixxvii.,  figs,  I,  2  ;  here  the  notch  is  foimed  by  r  in  oscillatory 
combination  with  m,  and  the  edges  are  replaced  by  r  oscillating 
with  h. 

The  forms  and  angles  obtained  are  as  in  the  table  below,  in 
which  we  have  the  mean  i-esult  of  measurements  on  three 
crystals : 

"  Miigge- -XeiioiJalirb.  Mill,,  ii.,  l«l>7,  i).  78. 
»  Six-mrr-Min.  Mag,  xiii ,  100l,p,3!t.  f  n. 
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Two  groups  of  four  crystals,  twinned  in  pail's  on  r  were 
nieasui-etl.  Denoting  the  four  segments  by  I,  II,  III,  IV,  we 
liave  1  and  11  twinneiJ  on  r,  likewise  III  and  IV"  twinned  on  r, 
but  although  the  orientation  of  III  and  IV  relative  to  I  find  II 
in  almost  the  same  in  tlie  two  groups  I  bave  not  succeeded  in 
proving  it  due  to  twinning  on  any  known  face.  Appended  are 
the  angles  obtained  between  the  6  pinacoids  of  the  four  segmentu : 


(1).   6,  A  b, 


(Calculated  for  r  twin  57°  18'). 


=    61    26 

b,  A  h,    ^      4      4 

(2).    6,  A  6.    =    57    18 

b,  A  /',   =    61    54 

6,   A  ^    -      4    38 

An  att^inipt  was  made  to  determine  whether  the 
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form  so  commoD  with  Bruken  Hill  cerusnite  is  due  to  repeated 
twinuiiif^  on  r  or  twinning  on  r  combined  with  twinning  on  vt  or 
on  some  other  law.  Suitable  specimens  for  this  purpose  are  not 
easy  to  get,  but,  from  a.  group  consisting  of  part  of  the  plate 
forming  one  side  of  tlie  rhomb-shaped  net  and  two  small  attached 
crystaU  with  elongation  appai-eiitly  parallel  to  the  two  remaining 
directions,  the  following  measurements  were  obtained,  all  the 
reliiilile  data  being  utilised  in  order  to  get  results  as  accur- 
ate as  possible  : 

b,  A  b^         ^T     r       (Calculated  for  r  twin  57"  18). 

6,  A  b,  58  35 
From  these  figures  it  is  apparent  that  I  and  II  are  twinned  on 
r  while  III  is  independent,  or  exemplifies  a  third  twinning  law. 
Mu(;ge,  who  was  the  first  to  describe  the  cerussite  of  Broken  Hill 
.saya'; — "  Neben  Zwillingen  kommen  auch  DrilUnge  vor,  indossen 
wurden  polysynthetic  Bildungen  iiaoh  (130)  auch  iu  Oiinn- 
schliffen  nichtbeobachtet,wobl  aber  Verbindungen  von  Zwillingen 
nuch  (130)  mit  gitterformigen  Drillingen  nach  (110),  welche 
letzt«re  auch  durch  tafeligen  Hahitus  nach  (010)  sich  von 
Zwillingen  nach  (130)  unterscheiden."  If  Miigge  means  by  this 
that  the  mesh-iike  form  is  the  result  of  twinning  on  (110)  com- 
bined with  twinning  on  (130)  I  can  only  say  that  so  far  as  my 
observations  go  I  am  not  able  to  substantiate  liia  conclusions. 
Unfortunately  he  does  not  give  the  measurements  on  which  his 
inferences  ai-e  based,  and  it  would  be  absurd  for  me  to  question 
their  correctness,  but  a  tabular  extension  on  £  is  not  a  criterion 
of  distinction  between  twinning  on  (130)  and  twinning  on  (110) 
as  the  habit  is  a  common  one  with  cerussite. 


Zeeuan,  Tasmania. 
(Plate  Ixxvii.,  fig.  4). 

One  specimen  in  the  Museum  collection  shows  several  small 
but  well  developed  crystals,  simple  and  twinned,  on  a  matrix 
of  galena  with  patches  of  friable  limonite.  A  doublet  on  m 
wiLS  measured  and  yielded  the  forms  c  (001),  fi  (010),  m-(llO), 
r  il30),  .r  (012;,  A  (Oil),  ((021),  I- (031),  =  (0411,^(111).  Tlie 
faces  in  the  zone  [OIO,  001]  are  striated  and  slightly  inter- 
OKcillating.  A  group  (PI.  Ixxvii,,  fig,  4),  is  made  up  of  four  indi' 
viduals  of  which  I  and  II,  also  III  and  IV  are  twinned  to  each 
other  on  in,  while  I  is  twinned  to  III  and  II  to  IV"  on  a  possible 
face  (760)  foi'  which  the  calculated  value  of  *  is  62"  24'.  This 
form  has  not  been  recorded  for  cerussite,  and  it  is  just  possible 
that  we  have  here  merely  a  case  of  accidental  grouping,  but  the 

'  MiiKge— Xoc.  cit,  p.  79. 
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measurfd  ai>gles  ^nven  in  the  table  agiw  ratlier  well   witti   the 
assumption  that  a  new  twinning  law  ia  in  operatio 
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WABiiiN<iTON  ExTKNUiin  MiNE,  Whvte  Rivbr,    Tj 

(Plate  Ixxvi.,  fig.  4). 

Tliif«  is  represented  in  our  colleution  by  one  apecimen  in  which 
small  crystals  of  cenisHite  occur  in  cavities  in  galen&  coated  with 
yellow  limonite ;  in  habit  it  is  tabular  oq  b,  which  is  slightly 
striated  parallel  to  prism  and  brachy-dome  interaectioos.  The 
angh'K  are  tabulated  below  : 
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Comet  Mine,  Dusdas,  Tasmania. 
(Plate  Ixxvi.,  fig.  5). 

Tlie  crystals,  which  occur  on  a  matrix  of  galena  and  powdery 
limonite,  arc  thin  tabular  on  b  and  twinned  on  m  ;  the  figured 
ciystal  is  a  trilling  rescnihling  the  cemssit*!  of  the  Magnet  Mine*. 
The  two  crystals  twinned  to  that  in  the  conventional  position  are 
sniull  in  comparison  and  scarcely  penetrate  the  larger.  The 
nieusured  an^'les  agn*  fairly  well  with  the  calculated  values. 


-^  Anderson — Bee.  Aviet 


2,  11)0^-.,  |..  93.  111.  II.,  f.  1-3. 
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BARITE. 

COHHONWEALTB    XIMS,   WbLLIHOTOII,    NeW   SoUTH   WaLBB. 

(Plate  Ixxviii.,  fig.  1). 

CrystalliHed  barite  is  by  do  meana  common  id  Kew  South  Wales; 
in  fact  the  cryatala  now  dealt  with  and  thoae  from  St,  Peter's 
near  Sydney'  are  the  only  examples  known  to  me. 

At  the  Commonwealth  Mine  it  occura  as  clusters  of  trans- 
parent, colourless  or  slightly  yellowish  (iron  stained)  crystals, 
with  prismatic  development  along  the  b  axis.  The  faces  are  not 
quite  smooth  and  the  angles  obtained  are  not  very  good. 

■  Anderson— B«o.  ArMr.  Hus.,  tL,  2, 1906,  p.  89,  pL  lix.,  f.  2. 
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MOIfAZITE. 
Thi  Gulp,  nbab  Ehmatille,  New  Sodth  Wales. 
(Plate  Ixzviii.,  fig.  2). 
The    ciystal    is    reddish   brown,   eomewbat   worn    and    not 
meaaaraible  on   the    reflecting   goniometer,  bat   the   angles  ob- 
tained with  the  contact  goniometer  are   sufficiently  good   for 
detemiiDative  pnrposea.    The  crystal  measures  15  x  IS  x  '5  vm. 
and  is  twinned  on  (100).     It  is  projected  on  the  plane  (010)  and 
drawn  in  ideal  symmetry. 
Specific  gravity:  5-152. 

SCHEELITK 

'  HiLLGBOTE,  New  South  Wales. 

(Plate  IxxviiL,  fig.  3). 

At  Hillgrove  scheelite  has  been  found  in  considerable  qnantlty 

bnt  it  seldom  occurs  in  crystals.     One  specimen  consi^ing  of  a 

number  of  fragmentary  crystals  grouped  in  parallel  position  is  in 

our  collection  and  is  here  figured.     It  is  greyish  and  translucent ; 

the  faces  are  rough  and  striated,  and  the  angles  obtained  with 

the   reflecting  goniometer  ore   not   veiy   satisfactory.     Specific 

gravity ;  600. 

Measured.  Calculated  (Dana). 

»,  A  Si"    =  131   A  131  =  23»  20'  23°  16' 

«,  A  p      =  131   A  111  =  28     18  28    21 

•i  A  e      =  131  A   101  =  67     12  68    18^ 
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MoDNT  Rahsat,  Taihania. 
(Plate  Ixxviii.,  Rg.  4). 
This  is  the  mineral  analyBed  hy  Traube .  It  occurs  in  hom- 
blendic  rock  in  well  formed  crystals  up  to  one  inch  in  length  and 
in  crystalline  bunches.  The  measured  crystal  is  about  1  cm.  in 
the  (lirection  of  the  vertical  axis  and  is  greyish  and  semi-trans- 
lucent. The  faces  are  fairly  brilliant  and  gave  good  dgnola ;  only 
the  pyramid  e  (101)  ia  prenent. 

Measured.  Calculated  (Dana), 

e  A  «'     =  101   A  Oil  =  73°  46'  72"  40J' 

e  A  a-'    =  101  A  on  =  107  IB  107  19^ 

VESUVIANTTE. 

Babraba,  New  South  Walbs. 

(Plat«  Ixxviii.,  figs.  5,  6). 

Veauvianite  is  found  as  yellowish-green  transparent  crystals  in 

and  near  a  cutting  on  the  road  from  Barraba  to  Bundarra,  slightly 

eustward  of  the  Ironbarks  Creek  crossing.     It  has  been  described 

by  Mr.  D.  A.  Porter*,  who  states  that  it  is  found  lining  cavities 

in  massive  garnet  forming  a  vein  in  serpentine.     The  crystals  are 

accompanied  by  silica  in  the  form  of  hyalite,  and  a  greenish 

mineral  in  thin  tabular,  hexagonal  crystals  which  has  not  yet  been 

determined  but  may  belong  to  the  chlorite  group.     The  base  is 

usually  present  but  is  invariably  rough  and  non-reflecting. 

One  of  the  best  and  largest  crystali^  3*5  x  1  mm.,  was  measured 
and  gave  the  following  forms  and  angles : 


C.1C11J.M. 

Knw.   1 

ronu. 

* 

P 

♦ 

P 

* 

p 

. 

001 

"       ' 

' 

a 

100 

0  5 

90  0 

0  0 

90  0 

5 

0 

m 

110 

45  1 

89  45 

45  0 

1 

15 

g 

oil 

0  37 

28  15 

0  0 

28  15 

37 

0 

f 

.  Ill 

46  10 

37  12 

45  0 

37  14 

10 

2 

I 

331 

44  56 

66  46 

66119 

4 

27 

g 

131 

18  27 

69  41 

18  26 

59  32 

1 

9 

' 

132 

18  16 

40  7 

40  22 

10 

15 

'  Traube— NeueeJahrb.  MiD.,BeiI-Bd.Tu.,  1890,  p.  282,  quoted   Dona's 

Sjalem  of  Miner&logj,  etii  Etlitiun,  1692,  p.  937. 
•  Port«r— Journ.  Rcj.  Soc.  N.8.  Wale^  iiiL,  1688,  p.  86,  pi."  i ,  f.  12. 
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416  BBCOBDS  or  THR   ACSTRALIAM    UUSBUM 

ZEOLITES. 

Wherever  we  find  decomposed  felspathic  rocks  we  may  look  for 
zeolites  in  their  amygdaloidal  cavities.  Gflner&Ily  several  leolitic 
species  occur  together,  sometimes  fonniog  intergrowths,  and,  as 
in  crystalline  habit,  qualitative  and  even  quantitative  composition 
certain  zeolites  have  a  strong  family  resemblance  it  is  not  always 
easy  to  discriminate  between  them.  In  this  paper  I  have  confined 
myself  to  describing  those  of  whose  identity  there  is  no  reasonable 
doubt. 

CHABAZITE. 

Bbn  Lohokd,  New  South  Wales. 

(PUte  btxix.,  figs.  I,  2). 

The  basalt  of  Ben  Lomond  is  much  decomposed  and  so  full  of 
cavities  that  in  hand  specimens  it  sometimes  presents  the  vesicolar 
appearance  of  pumice.  The  smaller  cavities  are  often  completely 
filled  with  an  incoherent,  yellowiah-green  substance  which  has  a 
clayey  odour  when  wetted  ;  the  powder  has  not  been  analysed 
but  is  probably  bole  or  some  equally  indefinite  mineral  of  the 
kaolin  group.  Larger  cavities  are  filled  with  zeolites  sometimes 
beautifully  crystallised  ;  chabazite  predominates  and  is  accom- 
panied by  analcito  and  delicate  acicular  crystals  which  ore  mainly 
mesotite  but  may  possibly  be  natrolite  in  some  cases.  Yellowish 
Calcito  in  scalenohedra  or  in  spherical  aggregates  accompanies  the 
zeolites.  The  specimens  in  the  Museum  collection  were  obtained 
by  purchase  from  Mr.  D.  A.  Porter  who  has  also  supplied  us  with 
particulars  of  the  occurrence.'  The  specimens  were  obtained  from 
excavations  and  cuttings  on  the  Northern  Railway  line,  the  finest 
being  found  in  the '^  Big  Cutting  "  situated  about  a  mile  in  a 
northerly  direction  from  Ben  Lomond  railway  station. 

The  chabazite  is  sometimes  crystallised  in  simple  rhombohedra 
much  striated  parallel  to  the  edges  r/r'  and  r/r"  or  forms  unequal 
interpenetrating  twins  with  the  vertical  axis  as  axis  of  twinnins, 
but  it  usually  presents  the  characteristic  form  of  phacolite  wiUi 
the  forms  r  (lOU;,  a  (0221)  and  e  (0112)  twinned  on  the  same 
Jaw.  The  crystals,  which  attun  a  diameter  of  3  cm.,  are  but 
Uttle  inferior  to  the  well-known  phacolite  of  Richmond,  Victoria; 
they  are  less  r^ularly  developed  however,  and  ore  strongly 
striated  parallel  with  the  intersections  r/«.  A  common  feature 
is  a  crateriform  depression  at  the  apex  shown  in  plan  in  Fl.  Ixxix., 
fig.  2.  In  such  crystals  each  individual  of  the  twin  really  consists 
of  three  portions  in  parallel  position. 

*  FortM— Joan.  Bo;.  Soc.  N.S.  Wnlet,  ixii.,  1888,  p.  87. 
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MtlTEBALOOIOAL  NOTES  '.   HO.  V. — ANDBBSOH. 


Four  analysee  (III  and  IV  being  duplicatM)  were  mode  with 
the  following  result : 
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41H  RBOORDe  or  THS  AUBTBALIAN   HUBBUM. 


I. — Ben  Lomond ;  taken  for  water  -4915  gram  ,  general  -9914  gram 

II.—         „  ;  „  -4920      „     ,       „       -5878     „ 

HI.—       „  i  „  -8631  .   „     ,       „      -8631     „ 

IV.—       „  ;  „    1-2842    „ 

v.—  „  ;     mean  of  analysis  I.  II.  III.  IV. 

VI,— Table  Mt„  Colonula'" 

VII.— CalcuUted  lor  CaO.  AI.O,  4SiOi.  6H,0. 

After  46  houra  over  strong  sulphuric  acid  the  loss  of  water 
amounted  to  2-0  "/o- 

Invbkbll,   New  South  Walbs. 
Ciystale  of  chabazite  similar  to  Fl.  Ixxix.,  fig.  1,  are  found  em- 
bedded in  a  decomposed  basaltic  rock  forming  a  cliff  near  the 
bridge  at  Inverell." 

Bell  Mount,  Middlesex,  Tashxnia. 
(Plate  Ixxix.,  fig.  3). 
Some  fine  crystals,  -75  to  1-5  cm.  in  diameter,  have  been  found 
loose  and  coating  a  vugh  in  tertiary  basalt  at  this  locality."  Like 
the  Ben  Lomond  and  Inverell  minerals  these  are  penetration 
twins  on  the  vertical  axis,  but  they  differ  from  the  former  in  the 
presence  of  a  (1120)  and  t  (11^3).  The  crystals  are-strongly 
striated  in  the  directions  indicated  in  the  figure.  Two  crystals 
were  obtained  by  exchange  with  Mr.  \V.  F.  Fetterd  of  Tasmania. 

ANALCITE. 
Ben  TjOuond,  New  South  Wales. 

The  analcite  is  beautifully  crystallised,  transparent  and  glassy. 
The  crystals  ai-e  small  averageing  about  two  mm.  in  diameter  and 
seem  to  consist  uniformly  of  the  trapezohedron  (211^,  A  typical 
crystal  was  measured  and  gave  the  result : 

211  A  2ll  =  48"  41';  calculated  48"  Uy 
211   A  121  -  33    17    ;  „         33    33} 


w  Hillebrand— BuU.  U.  S.  Geol.  Suit.,  20,  1886jp.  24. 

'1  Wilkinson — Not™  on  tho  Geology  of  N.S,  W«le»,  p.  62,  OovBrnraent 

Printer,  Sydney,  1882;  Porter— Journ.   Roy.  8oc  N.8.Wb1o»,   xxU., 

1888,  p.  88,  pi.  i.,  f.  7. 
"  PeHeri— Papers  and  Proc.  Boy.  Soo.  Tm.,  1902-9,  p.  24. 
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HlNEBALOaiCAl.  HOTES  :   NO.  ^ 


For  analysis  materifil  was  selected  from    aeveml   specimens 
lairying  analcite  in  druses  and  cavities. 


Sib,.'.. 

A1,0. 

CaO 

K.0 

I. 

II. 

III. 

8.71(ign) 
54-39 
21.76 

1.33 

ti-. 
13-77 

99-96 

8-37 
55-81 
■22-43 

1347 
100-08 

■fe 
54-5 

23'2 

141 

100.0 

I. — Ben    Tximond,  N.  S.  "Wales  ;  taken  for  water   1492  gram, 
general  '3539  gram. 

II.— Table  Mt.,  Colorado." 

III.— Calculated  for  Na^O.  A1,0^  4SiO,,  2H,0. 

MESOLITE. 
Bkn  Lomond,  New  South  Walks, 
The  slender  cjystals  ore  too  minute  for  optical  determination ; 
extinction  is  sensibly  straight.  The  mineral  fuses  to  an  opaque 
white  bead  giving  the  sodium  Hame.  For  analysis  a  vugh  lined 
with  a  downy  covering  of  interlacing  acicular  crjretals  was  de- 
nuded, yielding,  '5509  gram,  of  apparently  pure  material.  Water 
was  determined  by  ignition. 


H.O       ... 

I. 

II. 

III. 

IV. 

ii'k 

7n 

1216 

7. 

11-75 

12-4 

Kit),        ... 

4.1 -.^8 

4C-17 

43-83 

46-4 

AIA     ..- 

■JT-U 

■2(5  88 

29-04 

26-3 

CaO         ... 

7-03 

8-77 

7-84 

9-6 

K,0        .. 

tr. 







Na.O      ... 

10.48 

6.19 

7-80 

5  3 

I00'39 

100-17 

100-26 

100-0 

"  HillBbrainl — Loe.  r 
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^20  RKCOBDfl  OP  THB  AU8THAUAII   HOaEUM. 

I.— Ben  Lomond,  N.S.  Wales. 

II.— Table  Mt.,  Colorado." 

III. — EisenBch,  ThuringuL'* 

TTT     r<  1    1  I  J  »     f  Na,  O.  A1,0>  3SiO-  2HiO. 

IV.-Calculated  for  |  ^  ^q^/^^  jgiO,  3H.O). 


NATROLITE. 

Intbrkll,   Nkw  SotiTB  Wales. 

The   mineral    occurs    aa    tranaparent    colourless   aggr^&tes, 

radiated-io  Htructnre.     Elxtinction  is  strught  and  compensation 

takes  place   with   quartz   wedge  perpendicular  to  direction   of 


H,O@100-C- 

L 

II. 

IT. 

7. 
0-38 

\   9-84 

9-5 

H,0@100-C  + 

8-90 

SiO,      

46-38 

47-31 

47-4 

Al,0, 

37-36 

26-77 

26-8 

CO     

0-83 

0-41 



K,0      

0-13 

0-35 



N«,0 

16-63 

16-44 

16-3 

99-61 

100-12 

100-0 

I.— Inverell,  N.S.  Wales;  taken  for  water  6469 
-8978  grama. 

II.— Cape  Blomidon,  Nova  Scotia.'* 

III.— Calculated  for  Na,0.  A1,0,  3SiO»  3H,0. 


THOMSONITE. 

Inverbll,   Nkw  South   Wales. 

This  is  white,  radiated,  decrepitates  before  the  blowpipe,  intu- 

mesces  slightly  and  yields  an  opaque  wliite  bead.      Analysis  was 

made  in  duplicate  : 


"  nillebrand— i«c.  cit.t  p,  36. 

»  LuetUcbe— Neuea  Jatirb.  Min.,  1881 ,  ii.,  p.  34. 

'•  Bn»h— Ainer.  Journ.  Sci ,  mi.,  1861,  p.  386. 


mzecDy  Google 


UINERALUUICAL    N0TK8  : 


— ANDEHaON. 


H^O  ®  100°  C  - 
H,0(s  100°  C  + 

I. 

11. 

III. 

IV.       1 

7« 

■68 
1205 

7. 

fnotdet. 

7. 

<   12-91 

7. 
'   13-7.1     ' 

SiO,      

40-60 

4076 

40-88 

.17-00 

AlA 

29'67 

29-79 

29-68 

31.19 

CttO      

11-74 

11  5» 

11-88 

ii-.w  : 

Ntt^O 

5-62 

5»7 

4-72 

6-36 

100-36 

10007 

10000 

I.— Invei-ell  ;  tuken  for  water  -4240  yrom,  general  -4820  gram. 
11.— InverdI ;  tnken  -5395  gram. 
IIT.— Table  Mt.,  Colomdo." 

f  Na,0.  AlA  2SiO..  2.1  H,0. 

(2  (CaO.  Al,0,  2SiO;'2^H,0), 


-  Calculated  for 


8C0LECTTE 
Wehhih  Ckeek,   New  South   Wales. 

This  niinei'al  is  asisociated  with  heulanctite  and  stitbite  in  a 
decomposed  andesitii;  rock  containing  phenoci-y.sls  of  plagioclaae 
almost  completely  zeolitised  ;  the  scolecite  occurs  as  white  nodular 
radiated  inaHKCH,  Before  the  blowpipe  intumescea  slightly  and 
fuses  to  a  blebby  enamel.  Mr.  D.  A.  Porter  who  presented  the 
specimens  to  the  Trustees  informs  me  that  it  is  rather  i-are  at  the 
locality. 

The  iiiineral  gelatinises  with  hydrochloric  acid  and  yielded  the 
following  [lerceiitages  : 


H.,0 

I. 

II. 

III. 

7,. 
13-94 

U-4«(diff., 

13-8 

SiO 

4.1-19 

4603 

459 

A1.0. 

2.i-.i6 

2r»-2« 

26-0 

F..,0, 

-~ 

0-27 

CO... 

15-39 

Ti-77 

143 

K,0    . 

{        »■" 

0-13 

_ 

Ni,0 

1-04 

— 

100-82 

100-00 

1000 

'  Hillcbmnd — Loc.  r 


,1,1.0,  Google 


i->2 


OF  THE   AU8TRAI.IA: 


I._W(-rris  Ck.,  N.S.  Wales ;   Uken    for    water    ■*540    gram 
Heneral  -TSO-t  ^ram. 

II.— Table  Mt.,  Colorado.'" 

III.— Calculated  for  CaO.  A1,0,  .ISiO,.  3H,0. 

HEULANDITE. 

Webbis   Cbkkk,    Nbw    South    Wales. 

(Plate  Ixxviii.,  fig.  7). 

At  Wcriis  Crvfk   beulandite  occurs  as  minute   tiaiispaifnt 

colourlewf  crj'stals  lining  saiall  amygdatoidal  cavitieit  in    tlie  de- 

i^ompoaed  r<K-k.     It  has  the  usual  [xMirly  luati'e  un  the  cliiiopiiia- 

c-uidal  L-lcavagi's,  wliicli  are  found  to  be  perpendicular  to  an  acute 

poHitive  l)i<!ecti'ix,  thuN  distinguishing  the  mineral    from   Htilbite 

which  otherwise  it    resenible.s   closely.     Tlie   ciystals   ha\e   the 

<:liaracteristic  cottin  shajHS  the  forms  pi'e^nt   lieing   b   (OKI),   m 

(HO),  jT  (021),  ((201),  «  (Til),  »  (201).     The  HVailabiB   niaU-rial 

JH  too  Hcanty  to  pennit  an  analysis. 

STILBITE. 

Jauukkoo,   New   South   Walks. 

This  IfKality  was  discoverwl  by  Mr.  B.  G.  Eiigelhardt  by  whom 

the  mineral,  which  occurs  in  tracliyte,  has  already  been  described." 

An  analysis  was  made  on  a  speeimen  in  the  Austi'alian  Museum 

presented  by  the  original  itixcoverer,  with  the  appended  result ; 


H,0 

I.        i       n. 

III. 

17-.W 

I7;w 

7„ 
17-2 

SiO, 

fl7-61 

58-79 

57-4 

AlA 

j    i.-i.^e 

14-61 

16-3 

FeA 

0-47 



CaO 

H-22 

9-53 

7-7 

K,0 

i        M9 

0-23 

Na,0 

0-32 

1-4 

10011 

101-25 

1000 

I. — Jainberoo ;  taken  for  water  -3755  gram,  general  '5593  gram. 

II. — Bordo,  Faroes.*' 

III.— Calculated  for  (Na,Ca)  O.  Al.Oa.  6810^  6H,0. 

'•  HiHebmnil— Loc.  cit.,  p.  37. 

>'  Etigflli&rdt— Proe.Lmn.Soo.N.a.Walc8,(2),  vi.,lti91,  p.5,pl.  i.i  Jiuiuvt 

luid  Cord— Bee.  Geol.  3urv.  If.S.W«l*.,  Tiii.,  1,  19U5,  p.  17. 
■0  Hrititle— Min.  Mag.,  L,  1877,  p.  21. 
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OCCASIONAL    NOTES. 


VII.— EGOS  OP  CACOMANTIS  INSPERATUS.  GOULD 

The  eggs  of  the  Brush  Cuckoo  of  Gould's  folio  edition  of  the 
"  Birds  of  Australia  "  were  unusually  common  last  season  on  the 
highlands  of  the  Milson's  Point  Bail  way  Line.  Mr.  A.  A.  John- 
ston took  no  less  than  seven  eggs  in  as  many  nests  of  Rhipidura 
atbiecapa.  One  tiest  four  feet  from  the  ground  that  he  had  to  lift 
the  binj  off,  revealed  two  eggs  of  the  Brush  Cuckoo,  and  one  egg 
of  Rhipidura  albitcapa.  llits  was  on  the  24th  November,  1906. 
The  nest  of  this  pair  of  birds  he  took  again  on  the  9th  January, 
1907,  when  it  contained  two  eggs  of  the  White-shafted  Fontail 
and  one  egg  of  the  Brush  Cuckoo.  On  the  5th  January,  1907,  he 
took  a  nest  of  Malurus  lamberli  with  two  eggs,  also  an  egg  of  the 
Brush  Cuckoo,  which  is  the  first  time  I  have  known  the  egg  of 
this  Cuckoo  to  be  fonnd  in  the  nest  of  this  species.  Four  fresh 
eggs  were  taken  from  a  nest  of  the  same  pair  of  birds  on  the  1 6th 
January,  and  two  eggs  of  Lambert's  Superb  Warbler  from  the  third 
nest  of  thb  pair  of  birds,  on  the  29th  January,  1907,  also  an  egg 
of  the  Brush  Cuckoo.  On  the  18th  November,  1906,  Mr.  Johnston 
t«ok  a  neet  of  Myiagra  rubecula,  containing  two  eggs  of  that 
species,  also  an  egg  of  the  Brush  Cuckoo. 

As  I  have  pointed  out  in  "  The  Ibis,"'  the  Cacomantit 
iiuptr<Uui  of  Gould,  agrees  with  Latham's  description  and  figure 
of  Cwyuius  flaheliifarmia,  but  not  the  species,  the  latter  name  has 
been  applied  by  writers  in  genend. 

Alfrbd  J.  North. 


'  Nortii— Tha  Ibj*,  1906,  p.  68. 
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EXPLANATION    OF   PLATE    LTII. 


lb  of  calcareous  ah»le  coTered  vith  Spimlaa  grtgaria,  Eth.  fil. 
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REC.    AtTSTR.   MU8.,  VOL.  VI.  , 
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KXPLAUATIOM    OF    PLATE    LVIII. 


Group  of  jKcel/a  itiffkende»tiuiw,  Bth. 
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REC.   AUSTR.   MUS.,  VOL.  VI. 
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EXPLANATION    OF    PLATE    LIX. 
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BEC.   AT7STR. 
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EXPLANATION    OF    PLATE    LX. 


Spibulsa  cbitacba.  Elh.fil. 
Two  tubes  ia  contiguity,  ODe  eitendcd — X  2. 
Another  eumple,  concave  Mpect—X  2. 


MODIOLA   DrNLOPBHSIB,    Eti.  Jll. 

,    6.     BatliPT  more  than  the  poateHor  third  of  the  conjoined  ntlvee. 

OBAVIiATOI>0]I    (?)    DAtNTKBBt,   Slh.fil. 

,    7.    The  two  Talvea,  one  teetaceoiia,  the  other  an  ioternal  cast —  X  3, 
,    8.     Interior  of  the  valve  reraoTtd  from  the  cant  in  Fig  7— X  3. 

THiaoNiA  ci-icrrTA,  Etk.Jll. 
..    9.    Cut  oF  portion  of  the  exterior  of  b  right  valve  taken  from  au  ini[i 
■ion  in  calcareouB  shale. 

ODOMrOSTOKIA    (?)    CBBTACBA,   Elh.fil. 
„  10.     Three  whorli  and  a  hetenwlrophiL-   apei ;    the   delicate    deoii. 

sculpture  on  the  bodji  whorl  is  faintlv  (igible — X  4. 
..  IDs.  Tlie  hel^roetroplilc  apei,  much  enlarged. 

CANCBLTARIA  (?)  TKaBARBOItiBKMS,  Elk.  Jit. 

„  II.     Four  wliorlii,  the  bod;  whorl  with  tninsTerse  keeU  and  coetv    -> 
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BEC,   AUSTR.   MUS.,  VOL.  VI. 


F.  R.  LEGGATT.  l 


oyGOOgltsOp.    ) 
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EXPLANATION    OF    PLATE    LXI. 


HaCcoiella  cOBBllneia,  Moore,  tp.  (/), 
;    1.     AKiculus  of  Iho  left  Tklve, 

2.  Portion  of  &  left  ralie  witli  posterior  nuritle. 

3.  Left  votve,  one  of  the  l&rgeet  specimena,  irith  cott*. 

4.  A  umilar  left  Talre. 

6.  A  miioli   broader  ei&mple   of  a   left  Talre,  with  pott«rior  alulion 

approaching  Oxyioma  rockieoodeiui;  Eth.  fit.,  in  outline, 
tl.    Longiludioallj  etoDgBt«d  individual  with  well  prMeired  tculpture. 

ACCELLA  HUOHENDENENaiB,  Etheridge. 

7.  Portion  of  the  united  lalvea.    The  auricle  of  the  right  ralre  and  the 

enterior  dorsal  margin  of  the  latt«r  are  leen  to  be  creautated— 
X  a. 

8.  Left  valve  of  a  tjrpical  apecimen. 

0.    Chwup  of  j'Dung  mdividuale  on  the  weathered  (utAmx  of  a  piece  of 

impure  lunestona. 
„  10.     The  TsliGB  in  apposition  showing  the  auricle  of  the  right  valve 

receivad  in  an  anterior  inflection  of  the  eartUnal  margin — X  2. 
,,  11.     Portion  of  valves  in  i^poaition  but  exhibiting  the  area  of  the  lefl 

valve— X  8. 
,,  12.     The  apeciinen  of  which  Fig.  11  ii  a  partial  enlargement — X  2. 

Amibovton  (?)  VBPRBasrs,  Etk.  fit. 
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EXPLABATION    OF    PLATE    LXII. 


Ctthbhi  (?)  HOOBi:,  Eti.fil. 
Fig   1.    Alehi«lTe-X2. 
„    8.     PoitioD   of  the  aotoior  end  o(  kaotlMT  apacimeQ   exhibiting  the 

lonule— X  8. 
„    3.     A  right  Tslte  irith  an  epiiMtimctiiii  uhI  chancteiutic  •cnlpture  — 
X  2. 

FACHTPOMILt^  CBDTDB,  Sti.Jll. 

„  4.  A  leFt  ralre,  a  aharact^ristic  specimen — X  3. 

„  6.  Another  left  valTe  with  wall  marked  epiostncum — X  3. 

„  e  A  eimilar  ipecimen  to  Fig.  6— X  3. 

„  7.  An  intemd  caat  of  the  nJTea  in  appotition— X  3. 

„  8.  A  t«*tac«au(  example  mth  the  ntlTea  in  appotition — X  3, 

TUIIEOROPSIS  (P)    BTTTABTI,    Sli.  fit. 

„    6.     A  (pecimeii  with  ■  limited  number  of  oblique  met*,  the  inteneotion 

<A  the  latter  and  the  epinl  Unea  nodoae— X  2. 
„  10.     Ad  example  in  which  the  goulpture  i>  ver;  regular,  but  the  depree- 

■ions  OBiued  bj  the  wearing  off  of  the  nodes  oommeDcing  to  *how 

below  the  luture  on  the  bodj-wborl — X  3. 
„  11.     Portion  of  the  charaoteriitic  eculpture  highl;  magnified. 
„  12,     A  Ipecimen  resembling  Fig.  10 — X  2. 
„  13.     Portion  of  the  mouth,  imperfect  —  X  2. 
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BXPLANATION  OF  PLAPE  LXIir, 


;.   1.      Macrvvrttn  niijromarnlatMty  9p,  Duv, 

1b.  „  „  top  virw  of  hemfl. 

2.     Calorhfiaehaii  iatiofahilU,  Bp.  noT. 
2s.  „  „  top  riew  of  hmtl. 

(All  Hie  fiKiirrs  nre  of  tlic  notnisl  txie). 
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EXPLANATION   OF   PLATE   LXIV. 


Hopliehlh^t  kawelli,  up.  n 
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A.  R.  M.CULLOCH,  Jfl., 
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BXPLANATION  OF  PLITE  LIT. 


LatreUloptit  ptUrrdi,  Chant. 
(Reduc«d). 
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EXPLANATION   OF   PLATE   LXVI. 


[.  1.     Ltda  pala,  Hedle;. 

8,  8.     Leda  fortu,  Bcdlej — hinge  sod  eiterior. 

4,  6.     Tkgatira  albigena,  Hedlej— hinge  and  eltcrbr. 

5.  Cutpidjiria'aliieala,  Usdiey. 

7,  8,  9,  10.     Turquttia    itttgra,   Hedtej — hinge,  proDle,  eiterior  and 

inlemr. 
1 1, 12.     Lucita  iadala,  Hedle<r — binge  and  estorior. 
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EXPLANATION    OF    PLATE    LXVH. 


Fig.  13,  14.     Liolia  rapitata,  iledley. 

15.  Buioa  profaudior,  Hedl^y. 

16.  Pyrtm  iatyloiica,  Hedlej. 

17.  PkiliMt  oieifaai,  Hedl^v. 

18.  Spiloiiiiim  bellieamm,  UedW^. 

19.  Turrilella  eurialii,  Hedlej. 
20. 

21.  Arcutarit  diptacoidti,  Hedlej. 
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EXPLANATION  OF  PLATK  I-XVIII. 

Fin;.  I,     Cor|>'B  w'Uh  the  heud  envaloneJ  JD  a  Uillj'  bag,  dung  on  a  pole  »up- 
portKl  bj  l«o  forked  uprights— Margaret  Bsj,  &p«  Tork  Prnin- 

Biita. 

„    2.     Mourner  nrrapt  up  ii 
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EXPLANATION   OF   PLATE    LXIX. 


Fig.  1.  I>eoonti!d  BbulA— pau-toorpau-uto— oaniedftbaut  iIuDgeitherfrom 
urouDd  ths  furelicad  >o  u  to  hang  orer  ths  nape  of  the  nrck.  or 
rlw  over  tlic  foraarm,  b;  the  near  reUtiTs*  of  ■  deceaaed  prnou. 
The  ends  of  tlie  bone  are  encaud  in  gum-cement  and  the  lat-t^r 
wrapped  witli  bark-ttring  and  Dendroiiiim  laahing  ;  the  ehafi  U 
encased  in  ■  nnpping  of  Emu  tcathen  bound  with  bark-iitring. 
Nggerikudi  Tribe,  Pennefather  and  Batavia  BiTera,  Oapt  York 
Peninsula. 
„    i.     Another  example  of  the  mme,  tbe  extremities  of  the  bone  not  i 


,1,1.0,  Google 


REC.   AUSTR.   MUS.,  VOL.  VI. 


,1,1.0  5,  Google 


D,  Google 


EXPLANATION   OF   PLATK   LXX. 


Figs.  1  snd  H.  Omamente  nid  to  contaiii  portions  of  a  deoaased  penon'f  ' 
fleab  worn  bj  the  arenging  relatiTn  in  aimilar  poeitjom  to  the  pau-to  (Plate 
liii.).  Theaa  we  compoKd  outwanil}' of  a  masa  of  gum'Ceineiit  cOTered-in 
tha  upper  poution  with  soft  jpllow  fur  (/  Pkalanger),  and  below  studded  with 
Abnu  pneatoritit  a«eil«.     Thej  are  the  lin-ji-ila  of  the  Middle  Palmer  Rirer 
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EXPLANATION    OK    PLATE    LXXI. 
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EXPLANATION    OF    PLATK    LXXIT. 
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BB.  ADSTB 


H   SALTMARSH,  phoio. 


,1,1.0,  Google 


,1,1.0,  Google 


,1,1.0,  Google 


BXPLASATIOS   OF   PLATE   LSXIII. 


Women   mournew— parU-maro,  or  plMter  poaaeaaon— witli    thar 


hMd*  pla*t«red  with  bloba  of  pu4n  or  burnt  gypaum,  muiiiie  the 
whole  head  of  hair  tt  a  distance  to  appov  one  nuaa  of  wbite. 
Boulia  Dietrict.  (ReproduoMl  from  the  "  QueaiuIaiidMr,"  Nov.  2, 
19UI,  by  kind  permisaion  of  the  Editor). 
The  two  forked  upright*  uied  to  support  the  pole  on  which  tlie 
bodies  of  young  men  placed  iD  aheeta  or  bkrk  are  alung  preTioua  to 
''  >n  1  Iheae  uprighta  often  eite  the  on];  clue  to  the  cluured 
Mattered  aboul^    Pennefather  Hirer,  Oape  York  Penin- 
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EXPLANATION   OF    PLATE    LXJCIV. 


Aperture  in  >  hollov  trpc-butt,  at  »  lieiilit  of  from  four  to  six  f««t  froin  the 
ground,  tbroiigli  which  tlie  bone*  of  ft  deraased  pereon,  after  diiint«nnent. 
were  pmwnl  tor  Itnal  sepulclirp.  Coast  line  from  Markiiy  on  the  north  to 
Miriam  VhIi-  on  the  •outh. 
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KXl'LANATION    OF    PLATE    LXXV. 


EmmavUlc.  N.  S.  Walcf. 

KUmon,  X.  8  Vitie*.     Doublet  on  <  (lOl). 

tClBinorp.     Fiifling  on  e  io  ortlio^pliic  projection, 

Alanlliorpt,  Quefnalanil,     Doubirt  on  e. 

The  Clltn.  New  Kngland.  K.  9.  WbIm.     Foiirling  on  r. 

Ifogiie'a  Creek,  N.  S.  Walea. 

;-a  (100),  m  (UO),  r  (230),  k  (laCI).  e  (101),  .  (Ill),  i  (231). 
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KXPLANATION    OF    PLATE    LXXVI. 


Figs.  I  2.     Broken  l£ill,  N.  9,  Wnir*.      In  orthngrupliio  and   cliDographic 

projecUon. 
Fin-  3      Broken  HUl.    Twin  on  r  (130). 

..    4.     Wuhingtoii  Bitended  Mine,  Wlijte  River,  TannsDU. 

.,    r>.     Comet  MJne,  Dundaa,  TMmania.     Trilling  on  m  (110). 

Fi«- 
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KXPLANATIOS    OF    PLATE    LXXTII. 


Fina.  1.  2.     Bnikea  HiU,  X,  S.  Walei.     Arrawhwd  twin  on  r  (130)  in  ortho- 

grnpbir  *nd  clinogi«phic  projection. 
Fig.  3.     Broken  Hill.    Stereogram  (the  form  j(ISI)  iabadTertentt.vomitMd). 
„     4.     Zechui,  Taim&nia.     Ppgment*  iubacribed  1  uid  S  &re  twinnnl  to  «ach 

other  on  m  (110),  u  are  thou  subicribed  S  and  4. 

(For  iMtcring  and  indicea  tee  EipUnation  of  FIat«  liiri.). 
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EXPLAMATION    OF    PLATE    LXXTIII. 


Fig.  1.     Buil^.    CommoQwaaltli  Hiae,  Wellington,  N.  S.  Walo. 
Fonn.:-c  (001),  «  (110),  i?(320).  o  (Oil),  d  (1021,  «  (101),/ (113),  z  (111), 
,*  (122)- 


FoniiK:-    R  (100),  m  (110),  h-  (lUl),  J-  (101),  ■  (Oil),  0  (111),  z  |U11). 

Fig.  n.     8.'li«-lil<-.     liitlftrore,  N.  S.  Wal.-*. 

Fomw:     r  (101). /I  (111),*  (131). 

Fig.  4.     Bt^lieelitr.      Uuunt  Runnj,  Tumaiua. 

Fip.  5,  6,    TMuiianiU.     Barraba,  N.  S.  Walw.     Onhogmphic  Md  olino- 

gniphic  projertioni. 
Fomu:— c  rOOl),  a  (100),  ■■  (110),  e  (101),  p  (111),  t  (831),  *  (811),  •  (312). 
Fig.  7.     HeuUndite.     W«ni(  Craek,  N.  8.  Walra. 
Forms  :—b  (010),  m  (110), «  (021),  (  (201),  .  (201),  u  (111). 
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BXPLANATION  OF  PEATS  LXXIX. 


CKABAalfU. 

Ben  Lomond,  N.  S.  Wkiei.     Pen«ti«lion  twin  on  vertical  Bib. 
Ben  LomiHid.     Apex  of  crjst&I  in  plan ;  both  legnieiita  of  the  ti 

uinuit  of  thne  puts  in  pusUel  position. 
Hiddlewi,  l^amania.     Penetration  twin  on  vertical  aiis. 
— fl  (1120),  r  (lOh),  «  (0112).  *  (0221),  t  (1128). 
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C.  ANDERSON,  dal., 
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BXPLAJIATION    OF    PLATE    L\£X. 


C'habazits. 
In  bamtt.  Ben  Lomond.  N.  S  Walat 
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